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ABSTRACT

COLLEGE READINESS IN PALM BEACH COUNTY: A COMPhRISON OF
EDUCATIONAL OUTCOMES BETWEEN CHARTER AND TRADITIONAL PUBLIC HIGH
SCHOOLS

The purpose of this study was to investigate if charter schools at the high school level and the
choice they provide have an impact on educational outcomes in Palm Beach County, FL. The
SAT-I scores, Verbal and Math, of students in traditional high schools were compared with
students in charter high schools using Hierarchical Linear Modeling to examine how both student
characteristics and school level characteristics impacted scores. Two Graduation cohorts of
students, 20 10 and 20 11, were used totaling over 11,000 students. The quantitative results
determined that there was no significant difference between traditional public high school Verbal
scores and charter high school Verbal scores, in either cohorts of students, when student
demographics were controlled for. However, when the comparison was analyzed for Math
scores, traditional high school students significantly outscore charter high school students, even
when students of the same characteristics and demographics are compared. The study revealed
that there is more variation between students within schools than there is variation between
school types.
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Chapter I
INTRODUCTION
The quest to improve the academic performance of America's children has been a
long-standing goal of the United States educational system. In 1983, the publication of a

Nation at Risk (National Commission on Excellence in Education, 1983) identified that
student achievement on standardized tests had declined and that schools had acculturated
into mediocrity in regards to content delivered, expectations, time spent in school and
teaching. In 2001, the No Child Left Behind Act focused America's attention on student
performance and school accountability. It availed more choice for parents in determining
where their children should be educated by offering "opt-out" options for students in low
performing schools and districts (United States Department of Education, 2009). A

Blueprintjor Rejorm: The Reatrthorization of the Elementary and Secondary Education
Act (USDOE, 2010) requires "Equity and Opportunity for All Students" calling for states
to increase the number of charter schools andlor choice options without voter approval
(Tienken. 20 10).
Comprehensive educational choice programs that constitute parental choice in the
public sector, including charter schools and privately funded schools are already available
in many states, including Florida. Funds that could otherwise go directly to traditional
public schools are given instead to charter schools and parents or their chosen advocates
in the form of certificates or scholarships. Without federal and state comprehensive
educational choice programs, the decision to send one's children to an alternative schooI
setting was most often influenced by affordability for parents. Public schools are
financed through federal, state, and local taxes. In contrast, private schools do not

receive tax revenues so they must generate their own hnding through tuition, grants, and
fimdraising from parents, alumni, and other community members. Financially secure
parents have always had a choice to send their children to independent or parochial
school rather than to public schools. And although charter schools are hnded through the
same means as traditional public schools, they are not restricted by school board
curricular mandates and are often much smaller in enrollment (Vanourek, 2005).
Arguments about alternative funding options for private schooling and comprehensive
school choice are among the most passionately debated issues of our time. Supporters of
these systems contend that charter schools outperform traditional public schools and
create competition for traditional public schools to raise achievement. Opponents argue
that charter schools are yet one more diversion of funds away from needy public schools
(Henig, 2008). Supporters and opponents alike use student achievement data to support
their position.
Background

The charter school movement began in the United States in the last decade of the
twentieth century. During his first term, President Ronald Reagan proposed legislation
for vouchers. During this time, the Democratic Party controlled both houses of Congress
and the party was closely aligned with the National Education Association (NEA) and the
American Federation of Teachers (AFT). Both unions adamantly opposed school choice
by means of vouchers for students to attend private schools (Ravitch, 20 10). The
legislation for vouchers did not pass through Congress. In his second term, President
Reagan promoted public school choice in an attempt to make the idea of choice less
threatening. According to Ravitch (201 01, "charter schools had an undeniable appeal

across the political spectrum" (p. 124). They were embraced by liberals to stop vouchers
and conservatives viewed them as way to deregulate public education and create
competition.
The first charter schools in Florida opened in the 1996-1997 school year (FY97).
Since 1996, the number of charter schools had increased to 410 with over 137,000
students enrolled as of October 2010. Florida's charter schools enroll diverse populations
with 6 1 percent considered minority status (FLDOE, 2010a).
In Florida, charter schools are intended to improve student learning and increase
learning opportunities for low performing students, while increasing parental choice and
accountability of student outcomes. Charter schools are funded by the state in the same
way as all other public schools in the school district. Operating finds include state and
local funds, discretionary lottery funds and funds from the district's current discretionary
operating millage levy (FLDOE, 2010b). This funding formula, called Florida Education
Finance Program (FEFP) was enacted by the Florida Legislature in 1973 as a means as
equalizing educational opportunity across the 68 school districts. FEFP considers local
property taxes, educational costs, cost of living. and costs for equivalent educational
progranls due to the "sparsity and dispersion of the student population" (FLDOE, 201 Ob).
In Palm Beach County, FL, 60.4M dollars were budgeted, using public education dollars,
for charter schools in the 20 10-20 1 1 school year (Knox, 20 10).
Achievement Data

Nearly two decades of charter research exists to this date. Research is
controversial as to the effectiveness of charter schools, as a review of the literature will
show. Methodologies and design are often attacked and results are mixed and

conflicting, even when using the same data sources (Hoxby, 2004b; Lubienski &
Lubienski, 2006: Nelson, Rosenberg, & Van Meter, 2004). The No Child Lefi Behind
Act of 2001 requires all public schools, district and charter, to demonstrate effectiveness
as measured by annual standardized test scores. There is equal accountability under the
law (No Child Left Behind, Section 11 16), but there is not equality in how school
districts and states assess achievement nor in how achievement studies are analyzed by
researchers.
Each state does not use the same standardized tests so national studies that have
been conducted have used NAEP data. Two major studies that use NAEP data have
concluded similar results when using Hierarchical Linear Modeling. Hierarchical Linear
Models (HLMs) are a type of mixed linear statistical analysis models with data that exists
at more than one level. To explain a dependent variable, HLM models focus on
differences between groups (ex., schools) in relation to differences within groups (ex.,
among students within schools) (Garson, 2009). Hierarchical, or nested, data structures
are common. In education and social science, students or other human subjects exist
within a hierarchical social structure that can include family, peer group, classroom grade
level, school, school district, state, and country (Osborne, 2000). For this reason, HLMs
are an appropriate, if not preferred method for analyzing achievement data between types
of schools and students.
According to Clune (2002), one way to recognize valuable educational data is to
accept those conclusions based on large effects. Unfortunately, the biases of
methodology of any study may be correlated with the size of observed effects. An

"excellent and common example is failing to control for student characteristics. Student
characteristics are a powerful determinant of achievement and other outcomes" (p.61).
In A Closer Look at Charter Schools Using Hierarchical Linear Modeling by
Braun, Jenkins, Grigg, and Tine (2006) a comparison was done between public and
charter schools in a three phase analysis. The first phase compared NAEP scale scores in
Reading and Math together and when "selected characteristics of students andlor schools
were taken into account" (p. 4). These characteristics included gender, racelethnicity,
disability status, and ELL identification. In Math, the average charter school mean was
5.8 points lower than a public school and then 4.7 points lower after adjusting for student
characteristics. In reading, "after adjusting for selected student characteristics" (p. 4) the
difference in means changed from 5.2 to 4.2, both of which were statistically significant.
According to the results, "nearly two-thirds of the variation among all students can be
attributed to the variation between students within schools" (p. 5) However, it is
emphasized that there is generally insufficient evidence to reach strong conclusions with
regard to such comparisons because of the implication of school choice and that the
parents of these students are more involved in their child's school. "Without further
information, such as measures of prior achievement, there is no way to determine how
patterns of self-selection may have affected achievement" (p.5) The report also implies
that further research is needed to compare smaller subgroups of students who are "similar
with respect to several characteristics at once, for example, racelethnicity, gender, and
parents' education" (p. 5).
In another study published in 2006, Lubienski and Lubienski also utilized
Hierarchical Linear Modeling and similar results were found. Sponsored by The

National Center for the Study of Privatization in Education, 2003 NAEP mathematics
exam results were analyzed and compared in public schools, charter schools, and
different types of private schools "to study the relationship between school type and math
achievement, while controlling for demographic differences in the populations served by
the schools" (p. 2). Their study sought to control for socioeconoinic status, racelethnicity,
gender, disabilities, limited English proficiency, and school location. The study
demonstrates that demographic differences between students in different school types
more than account for the relatively high raw scores of private schools and charter
schools. "Assumptions that academic quality will be driven by parental choice need to be
re-examined" (p. 3). Indeed, after controlling for these differences, "the presumably
advantageous 'private school effect' disappears, and even reverses in most cases" (p. 3).
The charter school movement can be framed in context by several different and
overlapping theories: (a) the standards-based reform theory; (b) the
innovationlexperimentation theory; (c) the new supply of public school theory; and (d)

the competitionlmarket theory. This study is based on the theoretical precept in which
Florida legislation is predicated: experimental schools such as charter schools and charter
school students should perform at least as well as, if not better than, their public school
counterparts, according to the language of the law. Charter schools are intended to
improve student learning and increase learning opportunities.
From a political context, the proper and accurate analysis of achievement between
school types can have a remarkably large impact on hture policy. From Lubienski and
Lubienski's (2006) study and that of Braun, Jenkins, Grigg and Tine (2006), we can
determine that although reformers focus on school organizational type, school sector

variables matter relatively little in the HLM model when compared with the d e m o p p h i c
measures, and results indicated that there was far more variation within schools than
between them (Lubienski & Lubienski, 2006). In a 2006 study conducted by Judy
Jackson May, results showed that despite the lack of statistically significant evidence of
academic gains, parents perceive an enhanced educational experience with school choice
options. The author concluded that there is a "perception gap" about student achievement
among charter school proponents (May, 2006). These results pose the idea that reform
efforts might result in higher return on investment if the focus is on closing achievement
gaps rather than promoting school choice options (Rothstein, 2004).
Preparing students for college has become a high priority in many schools as
parents, business leaders, and politicians emphasize the importance of a highly educated
workforce and citizenry. Troubling performance gaps exist between student groups
across our nation. These achievement gaps continue to show up in grades, dropout rates,
advanced course selection, and standardized test scores. Closing America's educational
achievement gaps could have dramatic social and economic impacts, according to a new
study by McKinsey & Company (2009), a global management consulting firm. The
McKinsey report analyzes the long-term financial impacts of various achievement gaps.
For individuals, shortfalls in academic achievement impose heavy and often tragic
consequences, including lower earnings, poorer health, and higher rates of incarceration
(McKinsey & Con~pany,2009). The report estimates that closing the gap in the United
States could increase the annual Gross Domestic Product (GDP) by as much as $525
billion. The report concludes, "These educational gaps impose on the United States the

economic equivalent of a permanent national recession" (McKinsey & Company, 2009,
P. 5).
Nearly eighty percent of 4 year colleges and universities use the SAT Reasoning
Test (SAT-I) to assess college readiness and consider it a good predictor of success in
higher education. The SAT-I is a voluntary test, primarily taken by eleventh and twelfth
grader students who plan to attend college. Possible scores range from 600 to 2400,
combining test results from three 800-point sections, in math, critical reading, and writing
(College Board, 2009). According to the College Board, the SAT assesses the subject
matter learned by students in high school and how well they apply that knowledge which
are the critical skills necessary to succeed in college.
Statement of the Problem

Current available data does not exist that supports or negates the notion that
charter schools at the high school level and the choice they provide have an impact on
educational outcomes. Most available studies include panel studies with school level and
school sector data which has been easy to attain since No Child Left Behind. Student
level data that allows researchers to analyze in detail the student demographics with-in
schools is often difficult and expensive to obtain on a large scale.
Hypothesis

When students in a local cohort of the same racelethnicity, gender, economic
status, and academic profile are compared using Hierarchical Linear Modeling, there will
not be a statistical difference between traditional public school student performance and
charter school student performance on SAT Scores.

Purpose of the Study
This study seeks to determine if charter schools at the high school level and the
choice they provide have an impact on educational outcomes in Palm Beach County, FL.
The SAT-I scores of students in traditional high schools will be compared with students
in charter schools in order to gain a richer perspective. Conclusions drawn from this type
of study can support or negate policy issues in regards to public funding for charter
schools.

Significance of the Study
Accurate research will (a) examine the ability of charter schools to prepare
students for college; (b) assist in the support or negation of the state voucher controversy
and alternative funding options in Florida; (c) if the hypothesis is correct, assist public
schools to focus marketing strategies to attract and retain higher achieving students; (d)
if the hypothesis is incorrect, provide valid reasons for in depth research to determine
curricular differences that impact student achievement; and (e) if the hypothesis is
incorrect, provide valid reasons for in depth research to determine organizational
differences that impact student achievement.
In addition, this research will focus and report on the data related specifically to
students who took the SAT-I in high school.

Research Question
Is there a difference between traditional public high school and charter high
school student SAT-I scores when subsets of local cohorts of students in Palm Beach
County, FL with multiple, similar characteristics are controlled for analysis?

Limitations and Delimitations
This study has the following limitations: (a) students will not be controlled for school
type enrollment prior to Grade 9, (b) the charter school student data are not necessarily
from the same type of school (e.g., philosophically traditional versus progressive
schools), and (c) the most recent SAT score will be used for each student if scores are
provided for the same year.
Definition of Terms

Cohort - a group of people sharing a particular statistical or demographic

characteristic.
Charter School - tuition-free public schools created through an agreement or

"charter between the school and the local school board or a state university which gives
the school a measure of expanded freedom.
Conzprehensive School Choice - opportunity given to parents of public school

students to choose the school, public or private, in which their child will attend school.
F Y - abbreviation for full year or school year in which the school term ends.
Hierarchical Linear Modeling

-a

linear regression model for multi-level analysis

of achievement data, while controlling for multiple demographic characteristics.
Public School - a school that is maintained at public expense for the education of

the children of a community or district and that constitutes a part of a system of free
public education commonly including primary and secondary schools.
SAT-! Reasoning Test - standardized test published by College Board which

measures attained knowledge in Critical Reading, Writing, and Math.

Chapter I1

REVIEW OF THE LITERATURE
The pursuit for finding the answers to questions and controversies of comparing
public school and charter school performance has been on the forefront for the last
decade. This is a debate which has produced a large number of studies with statistical
data that has been used to support a myriad of school reform initiatives. Each faction of
the political arena has used this data to support their cause, while undoubtedly enraging
the other. The primary purpose of this chapter is to examine and sunlrnarize existing
empirical research and varying methodologies as they relate to the topic of comparing
public school and charter school performance. Comparative studies that have been
conducted with national achievement data, achievement data from Florida, and other
studies will be reported.
The overwhelming majority of charter school research to date has been conducted
at the elementary and middle school level, most likely due to the number of charter
schools at these levels as the charter school movement began and grew and the
availability of data. More recently, as the charter school movement continues and grows,
research has been conducted at the high school level to include the effects of charter
school participation on graduation. However, there remains a serious discrepancy in the
number of research studies conducted at the varying school levels. The positive
association between educational accomplish~nentand various economic and social
outcomes would indicate that uncovering comparative results between charter high
school students and traditional public school students, at the final level of compulsory
education, could have serious implications for the debate of school choice.

Quality of Effectiveness Comparisons
In 2006, The Center for Reinventing Public Education's National Charter School
Research Project published Key Issues in Studying Charter School and Achicvcmeizt: A

Review and Suggestiorrs for- National Guidelines (Charter School Achievement
Consensus Panel). The main goals of the project were to (a)) provide a fair assessment of
the effects of charter schools, and (b) provide educators with the research and information
to facilitate continuous improvement.
The panel identified the factors which make assessing charter schools difficult,
such as the fact that you cannot assess the same student in both a charter school and a
regular public school at the same time, the many different types of charter schools, and
the multitude of factors which can affect student achievement. The panel sought to
examine studies on the basis of internal and external validity and recognized that it may
be difficult to achieve them both simultaneously, and also examined studies using
experimental methods and non-experimental methods. An experimental method
compares scores of students attending charter schools with those of students who applied
to the same school, assuming lottery admissions, and is considered random sampling.
Non-experimental methods include observational methodology such as comparing
average scores of one year, comparing trends, comparing scores and accounting for
student characteristics, or a combination. It was determined that the majority of the
studies conducted and reviewed were of lower quality in regards to design and method.
The Consensus Panel (2006) determined the pros and cons of national, state,
regional, and local studies. Due to the lack of consistent test data in larger national
studies, local or regional studies "are much better positioned to incorporate institutional

details, and to use common test instruments" (p. 6). Comparisons were also made
between school level analyses at a single time, school level analyses looking for trends
over time, student level analyses both at one snapshot and over time, student level
analyses while controlling for individual characteristics, fixed effects analysis and
Hierarchical Linear Modeling (HLM). HLMs are similar to fixed-effects because they
allow "separate intercepts for different groups (e.g. all the students in a given school) and
in some formulations also allow for the effects of explanatory variables to differ by group
as well" (p. 12- 13).
In 2005, the National Alliance for Public Charter Schools (NAPCS)
commissioned a survey and evaluation of 58 comparative studies of charter school
performance. The first publication was in 2006. The review has been updated
periodically and as of the latest publication, identifies 2 10 current charter school
achievement studies. The 2009 review, led by Anna Nicotera, includes 140 studies which
compare charter school achievement with traditional public school achievement, have
rigorous research methodology, and investigate a large segment of the charter school
sector. Nicotera's fifth edition (2009) sorts the studies just as in Hassel and Terrell's first
edition (2006): panel studies, cohort change studies, and snapshot studies.
Panel studies involve selecting a sample of individual student test scores and
following that sample over time to observe change. This type of study will identify a
school's educational value added, or academic increase made by students. Value added
analysis is vital when comparing charter schools to traditional public schools because
research has demonstrated that charter school students, on average, are scoring lower than
traditional public school students to begin with (Vanourek, 2005). Charter schools seek

to add educational value at a rate comparable to the rate added in a traditional public
school. An example of a panel study is the 2009 study by Zirnmer, Gill, Booker, Lavertu,
Sass, and Witte, which analyzed data in Ohio, California, Illinois, Colorado, Florida,
Pennsylvania, Texas, and Wisconsin. A fixed-effects approach was used with student
level data in both Math and Reading. Data used for this study, and previously published
by Booker, Sass, Gill, and Zimmer (2008) will be further investigated later in this chapter
as it relates to Florida.
In cohort change studies, researchers examine differences over time in ways other
than examining individual students, but rather in groups. An example of the cohort
change design is found in the Florida Department of Education's 2006 study Florida s.'
Char-ter Schools: A Decade of Progress using test score proficiency levels from the

Florida Comprehensive Assessment Test in reading and math. This study will also be
examined more closely later in the chapter.
Snapshot studies look at measures of performance at one point in time. Although
some of these studies do try to control for student level or school level characteristics,
they do not lend a value added analysis to the findings. Nicotera (2009) reviews 70
snapshot studies including Braun, Jenkins, Grigg and Tirre's 2006 study of NAEP scores,
as well as Lubienski and Lubienski's 2006 study of NAEP scores, both of which will be
addressed in this chapter due to their use of hierarchical linear modeling. It is important
to note that snapshot studies can become panel studies or cohort change studies if
researchers follow up in subsequent years.
The National Charter School Research Project conducted a rneta-analysis of
charter school studies in 2008. Each study examined sampled either a lottery enrollment

for charter schools or studies that included a control for a student's past achievement. Led
by Betts and Tang (2008), Value Added and Experimental Studies of the Effect oj'Charter
Schools on Student Achievement reviewed empirical research that compares charter

school achievement to that of traditional public schools. Betts and Tang focused on Math
and Reading scores and found that of the existing literature, results are mixed. They note
that there is a lack of rigorous studies in many regions of the country which makes it
difficult to report wide-spread conclusions.
Books, articles, dissertations, and articles have been published about school
effects since charter schools began. Researchers have analyzed how charter schools are
different from traditional public schools (Nelson, Rosenberg, & Van Meter, 2004) and
their organizational frameworks have been scrutinized and investigated (Deal &
Hentschke, 2004). Evidence in Nicotera's (2009) review found that studies that
employed longitudinal data &om charter schools prior to 200 1 show less of an effect
when compared to traditional public schools. Due to this finding and in an effort to use
the most up to date research, this review will focus on studies published since 2002 which
directly synthesize to the theoretical theme of this research. This also serves the purpose
of keeping the scope within reasonable limitations.
National Comparisons

The national research focused on comparing public and charter school
performance has evolved to include varying methodologies. When evaluating charter
school effectiveness, the findings are often opposing depending on the political agenda of
the sponsoring agency, even when the same data is used for comparison. Both cohort
change studies (Greene, Forster, & Winters, 2003) and snapshot studies (Braun, Jenkins,

Grigg, & Tirre, 2006; Hoxby, 2004b; Lubienski & Lubienski, 2006; Nelson & Van
Meter, 2005; Roy & Mishel, 2005; US DOE, 2004) have been used at the national level.
A multi-state study panel study also was published in 2009 (Zitntner et al., 2009).
Greene et al. (2003) conducted a national empirical study in which charter schools
serving the general population were compared with similar neighboring traditional public
schools. In all, 1 1 states were evaluated: Florida, Texas, Arizona, California, Michigan,
Wisconsin, Ohio, Colorado, North Carolina, Minnesota, and Pennsylvania. This study
assessed year to year test score changes, using average scale scores or percentile rank
with a regression analysis. Results showed that charter schools outperformed public
schools on math tests by 0.08 standard deviations, or 3 percentile points, with a student
starting at the 50"' percentile. The same was found in reading by 0.04, or 2 percentile
points. Both reading and tnath results were considered statistically significant. Florida
and Texas yielded the highest effects: Florida FCAT Reading tests by 0.15 standard
deviations and FCAT Math by 0.12; Texas TAAS Reading by 0.19 standard deviations
and TAAS Math 0.1 8.
The National Assessment of Educational Progress (NAEP) also known as The
Nation's Report Card, provides a common measure of assessment across the nation.
NAEP was used for the first tirne to compare students attending charter schools with
those attending traditional public schools in 2003. The American Federation of Teachers
quickly comnlissioned a study to compare charter school scores with that of traditional
public schools (Nelson et al., 2004). Considered a snapshot study, Nelson et al. reported
that charter school students in grade 4 scored significantly lower in reading and in math.
There was no statistical difference between race but economically disadvantaged

traditional public school students, measured by free or reduced lunch, also scored higher.
As expected, proponents of charter schools attacked the design and methodology of the
Nelson et al. study.
Caroline Hoxby (2004) used the same data as Nelson et al. in another snapshot
study (2004). In this study, 99 percent of all elementary students in charter school were
included. Charter schools were "matched" with a neighboring regular public school with
a similar demographic composition using a multivariate regression model. Hoxby's
analysis reported the difference in percent proficient. Nationally, the effect of charter
schools was 5.2% higher in reading than reguIar public schools and 3.2% higher in math.
In Florida, Hoxby found that charter schools students scored 4.5% higher in reading and
2.8% in math.
Hoxby's study was challenged by two researchers from the Economic Policy
Institute, Joydeep Roy and Lawrence Mishel(2005). Roy and Mishel charged that "her
method of comparing charter school to their neighboring regular public schools
inadequately controls for student backgrounds" (p. 2). According to them, the charter
schools in Hoxby's population had a disproportionately higher Black population (34% to
28%)' a higher White population (18% to 30%), and a lower share of Hispanic students
(1 8% to 30%). Roy and Mishel argue that when the characteristics of the students are

controlled for, almost all of the differences in performance become nonsignificant. This
dissertation research is based on the premise of adequately and rigorously controlling for
student characteristics to facilitate more accurate significance in performance as
warranted.

Nelson et al. (2004) used again, the same data, and concurred that when the data
are disaggregated by single student or school characteristics, either the differences are not
significant, or if significant, students in charter schools are found to score lower on
average that those students in regular public schools.
Continuing the use of NAEP data, two additional snapshot studies were released
in 2006 (Braun et al., 2006; Lubienski & Lubienski, 2006), both utilizing Hierarchical
Linear Modeling. A Closer Look at Charter Schools Using Hier-archical Linear
Modeling by Braun, Jenkins, Grigg, and Time (2006), a snapshot study employing

hierarchical linear modeling, allowed for the inclusion of multiple explanatory variables.
For reading, 3,296 students were used in the charter school sample and 188,148 were
used in the regular public school sample. For math, respectively, the sample sizes were

3, 238 and 188,201. These differences in sample size can tend to lead to higher
standards of error. HLM was chosen because of its ability to postulate a separate studentlevel regression for each school. Both student and school characteristics can be included.
Standard errors of measure and regression coefficients can be estimated without bias. The
primary question being investigated in this study was:
Would the estimates of any of the co~nparisonsbased on data
from students enrolled in a subgroup of charter school and data
from students enrolled in a subgroup of public noncharter
schools be materially changed if they were adjusted simultaneously
with respect to several student characteristics? (p. 3)

The study was conducted in a three phase analysis. The first phase compared
NAEP scale scores in grade 4 Reading and Math together and when "selected

-

characteristics of students and/or schools were taken into account." These characteristics
included gender, racelethnicity, disability status, and ELL identification. In Math, the
average charter school mean was 5.8 points lower than a public school and then 4.7
points lower after adjusting for student characteristics. In Reading, ''after adjusting for
selected student characteristics" ( p.4) the difference in means changed from 5.2 to 4.2,
both of which were statistically significant. According to the results, two-thirds of the
discrepancies anlong all students can be attributed to the variation between students
within schools.
It is important to be cautious of the conclusions of Braun et al. (2006) with regard
to such comparisons because of the implications of school choice. "Without further
information, such as measures of prior achievement, there is no way to determine how
patterns of self-selection may have affected" ( p. 27) achievement. The report also
implies that further research is needed to compare smaller subgroups of students who are
"similar with respect to several characteristics at once, for example, racelethnicity,
gender, and parents' education" (p. 5).
In another study published in 2006, Lubienski and Lubienski also utilized
Hierarchical Linear Modeling and similar results were found. Sponsored by The
National Center for the Study of Privatizatioil in Education, 2003 NAEP Mathematics
exam results in both grade 4 and grade 8 were analyzed and compared in public schools,
charter schools, and different types of private schools "to study the relationship between
school type and math achievement, while controlling for demographic differences in the
populations served by the schools??(p. 2). Their study sought to control for
socioeconomic status, racelethnicity, gender, disabilities, limited English proficiency, and

school location. The study, much like that of Braun et al. (2006) demonstrates that
demographic differences between students in different school types more than account
for the relatively high raw scores of private schools and charter schools. "Assumptions
that academic quality will be driven by parental choice need to be re-examined" (p. 5).
Indeed, "after controlling for these diffcrences, the presumably advantageous 'private
school effect' disappears, and even reverses in most cases'' (p. 3).
Comparative Studies in Florida
Florida is considered one of the major charter states in the United States. Florida
chaiter schools have been in existence since 1996. Legislation mandated that charter
schools would need to "improve educational opportunities for low performing students,
increase parental choice, influence the traditional public school system, and foster
innovation (FLDOE, 2006, p. 1). Four relatively recent major studies have been chosen
for review and will be discussed in chronological order by publication.
In November of 2006, the Florida Department of Education published Florida's

Charter Schools: A Decade o f Progress. While each charter school in Florida is unique
in its approach, they are classified according to their organizational structure: start up
school, schools managed by educational management organizations (EMOs), conversion
public schools, community partnerships, and universit~rcharter schools. As of FY06,
92,214 students were enrolled in Florida's charter schools (FLDOE, 2006). By FY06.
gender ratios were nearly equal, White student enrollment was nearly double that of
African-Americans and Hispanics in both charter and traditional schools, free and
reduced lunch eligibility had remained constant at approximately 45%, and the
percentage of students with disabilities enrolled in charter schools had declined from its

peak of 25% to 12%. This study did not report methodologies used in the publication,
but based on the nature of its findings, it is a value added, cohort change study.
Measuring proficiency on the Florida Comprehensive Assessment Test, the study
concluded that a greater percentage of traditional public school students were proficient
in both reading and math than those students attending charter schools. The proficiency
gap, however. had narrowed. The FLDOE considered this narrowing as a result of the
changing population at charter schools. By FY06, the largest gap remained in high
school, where students were tested in both grade 9 and grade 10. The achievement gap
between African-American and White students had also narrowed in both elementary and
middle schools by FY06, from 30% to 23% in charter schools and 32% to 26% in
traditional public schools. A larger margin of narrowing was found for Hispanics: 7 % in
elementary and 3% in middle. The same trends were found in middle school. At the
high school level, by FY06, the gap between African-American and White students had
increased by 3%. Both school types experienced a narrowing of the achievement gap
between White and Hispanic students. The high school results are of particular relevance
due to the school level of the research for this dissertation.
Tiin Sass conducted a study, also in 2006, to assess the impact that Florida's
charter schools had on traditional public schools as part of the conlpetitive market theory.
This study controlled for student level fixed-effects. Sass used FCAT-NRT, the FCAT
Norm Referenced Test, a version of the Stanford Achievement Test, or SAT-9. The
FCAT-NRT was administered in Florida beginning in FY2000 as part of the state-wide
assessment. Sass chose this measure because it minimized "potential biases associated
with 'teaching to the test' since all school accountability standards and promotion and

graduation criteria in Florida are based on the FCAT Sunshine State Standards" (p. 102),
a criterion referenced test, rather than the NRT.
In total, more than 2,600,000 students were used as part of the data.
Sass's results found that brand-new charter schools had a lower student
achievement than the average traditional public school. But, by their fifth year of
operation, Florida charter schools are equal to traditional public schools in math and
outperform them in reading. Furthermore, he found that the organizational or
management structure of charter schools had no impact on student achievement. Sass
also concluded that charter schools did in fact have a positive impact on student
achievement on Florida's traditional public schools in math. Reading remained
unchanged in terms of competition theory.
Interestingly, in 2008 Senate Bill 1908 removed the requirement that the
statewide assessment program include a norm-referenced component for public schools.
In a published memo to Superintendents dated June 17, 2008, the Department of
Education provided official notice of the removal of the FCAT NRT from the statewide
assessment program. Beginning with the 2008-09 school year, the FCAT NRT was no
longer administered at any grade level. The chancellor of education, stated the following:
"The removal of this requirement was a result of the Legislature's need to find ways to
reduce the state's assessment expenses by eliminating programs and services that are not
required by the federal No Child Left Behind Act (NCLB) nor crucial to our state's
accountability system" (Florida Department of Education, 2008).
The Bill and Melinda Gates Foundation, along with four other foundations funded
a panel study which evaluated charter schools in Chicago and Florida. Published in 2008,

Booker, Sass, Gill and Zimmer analyzed the relationship between charter high school
attendance and educational attainment. The research model controlled for observable
cl~aracteristicsin students prior to their entry in high school such as race, gender,
disability status, and family income, as well as academic achievement variables prior to
high school, just as the research for this dissertation will attempt to do. The study also
focused on students who attended a charter school in eighth grade. Additional data
necessary for the research included college enrollment in both state and private
universities, school locations, and whether high school students earned a standard
diploma. Four cohorts of students were analyzed.
The data revealed "substantial differences" (Booker et al., 2009) between charter
school students and traditional high school students. Reporting on the data related to
Florida, 57% of those students who attended a charter school in eighth grade and then
enrolled in a traditional high school received a standard diploma compared to 77% who
enrolled in a charter high school. Fifty-seven percent of students attending a charter
school in grade 9 entered either a 2 or 4 year post-secondary institution within 5 years of
entering high school, compared to 40% of those who entered a traditional high school.
After controlling for student demographics, it was found that Black students in charter
schools had higher graduation rates than White students in charter school. Another
statistically significant finding in Florida was that Hispanic students were most likely to
earn a high school diploma.
This study is of particular relevance to this research because there is a serious gap
in charter school studies which address high school students and the educational
outcomes of charter school attendance compared to traditional high school attendance. If

we consider the positive association between educational accomplishment and various
economic and social outcomes, discovering these types of results could have substantial
implications for the debate of school choice.
Zimmer et al., used the same data in the 2009 study (Xartcr Schools in Eight
States: Effects on Achievement, Attainment, Iirtegration, and Competition. Regression

models were utilized and the following conclusions were drawn: charter school students
have test scores that are comparably similar to traditional public school students
indicating that charter schools are not recruiting higher achieving students away from
public schools; test scores generally are about the same in math and reading
conlparatively between charter schools and traditional public schools (Florida was not
analyzed); in Florida and Chicago, charter school students are more likely to graduate and
more likely to attend college; and there is no evidence to support a competitive market
theory. A review by Derek Briggs (2009) denotes that one weakness in this study is the
omission of using hierarchical linear modeling.
The Florida Department of Education publishes an annual study comparing
Florida's charter schools with traditional public schools using FCAT achievement levels,
FCAT levels of proficiency, school performance grades. The 2009 publication revealed

that charter elementary schools had a reading proficiency rate of 73.7% compared to 7 1 %
in traditional elementary schools. In middle school, 67% to 62.3% respectively, and in
high school grade 9 and grade 10,45.1% to 32.7%. In math, charter elementary schools,
score a proficiency rate of 70.0% compared to 7 1 % in traditional elementary schools.
Middle school math proficiency rates are 64.6% and 62% respectively, and in high school
grade 9 and grade lO,72.7% and 68.8%.

In this FLDOE study, the reading achievement gap is also measured. The data
shows that African-American students appear to perform better in charter schools than
traditional public schools and the gap between African-American students and White
students narrowed for both types of schools. The same is true of Hispanic students. In
middle school, the African-American/White gap also narrowed for all groups: 11% in
charter sclnools and 7% in traditional public schools; the HispanicIWhite gap was 4% in
charter schools and 7% in traditional middle schools. In high schools, the data shows that
the gap is widening: African-American/White

- 3 1% in

charter schools and 33% in

traditional high schools; HispanicIWhite - 13% in charters and 21% in traditional
schools.
Research Using Fixed-Effects or HLM

Academic achievement and student performance can be associated with two
issues: the independent characteristics of the student being assessed and the
characteristics of the school where the student is enrolled and participates in learning
activities (Coleman, Hoffer & Kilgore, 1982). Student characteristics can include gender,
racelethnicity, socio-economic status or house-hold income levels, English-Language
acquisition, giftedness, identified disabilities, and level of education of the parents. The
following studies use student-level, fixed-effects or HLM models, and student controls
added as explanatory values in at least one phase of their design. Many con~prehensive
studies include nlultiple methods of design and analysis. In most cases, there is little
change to overall outcome. Studies continue to provide mixed results in terms of charter
school effect on educational outcomes.

Zimmer, Blanc, Gill, & Christman (as cited in Nicotera, 2009) conducted a valueadded panel study on Philadelphia's charter schools using a fixed-effect, multivariate
design, disaggregating data at the student level with explanatory student and school
controls. This study sought to examine the educational effects on reading and
mathematics achievement for charter school students. Subsidary questions in the study
included: "What are the effects of years of operation, grades served, mission, and
demographics of charter schools on student achievement?" And , "Does the existence of
charter schools have an impact on student achievement in traditional schools" (Zimmer et
a]., 2008)? With the data available, the team was able to control for student level
information such as racelethnicity, grade, and test scores in reading and math.
In Philadelphia, charter school achievement had previously increased from 24.1
percent proficient to 46.7 percent proficient in reading proficiency from 2002-2007 and
16.0 to 45.0 percent in math proficiency fiom 2002 - 2007. However, the district scores
had increased sinlilarly from 23.9 and 19.5 respectively to 40.6 and 44.9 (Zimmer et al.,
2008, pp. 1-2). For the purpose of the study, four different test measures were used in
analysis: Pennsylvania System of School Assessment (PSSA)in Reading and Math,
Stanford 9 (SAT-9), Terra Nova Math, and Terra Nova Reading. To measure
achievement and educational outcome, which this dissertation will also address, Zimner
et al. defend their use of a fixed effect approach to counteract selection bias and examine
achievement gains.
The results of this comprehensive analysis suggest that charter school
performance is statistically "indistinguishable" from traditional public schools. Neither
the reading or math analyses were statistically significant. According to Zimmer et al.,

(2008) this is "largely consistent with the existing literature" (p. 18). The results further
suggest that in the first year of students attending a charter school, there is a small dip in
their achievement, also consistent with existing literature. And when controlling for
racelethnicity, there was no evidence that charter schools are having a positive or
negative effect on student achievement.
Hanushek, Kain, Rivkin and Branch (2005) investigated the quality of charter
schools in Texas in terms of mathematics and reading achievement using a value-added,
fixed effect, multivariate approach at the student level, controlling for both student and
school level variables. The team makes a notation that "fully accounting for individual
differences" is vitally necessary to the validity of the study (p. 6). By employing panel
data with multiple observations for each student, there is greater estimate in the variance
between the outcome of attending a charter school versus attending a regular public
school.
The results of this complex study indicate that charter schools typically have a
harder time in their first years of operation. The performance of their students begins
below that of regular public schools, but this difference begins to shrink by the third year
of operation. Overall, however, charter schools perform similarly to regular public
schools on average. Hanushek et al. (2005) suggest that "regulatory adjustment should
be made early" (p. 27).
In 2004, the Duke University Terry Sanford Institute of Public Policy published a
charter school study by Bifulco and Ladd to investigate North Carolina charter schools.
This was a panel study investigating value added effects, using a fixed-effect,
multivariate approach while controlling for student and school control variables. For this

study, individual student level panels were created for five cohorts of students in third
grade from 1996 to 2000.
The information available for each individual student was the scale scores on their
End-of Grade reading and math test, the school, if the school was a charter, the grade,
gender, etlmicity, and level of education obtained by their parents. Results were reported
as developmental scale scores, which are designed to measure the growth in reading and
math, therefore thought to increase as students move from one grade to another. Bilfuco
and Ladd (2004) used the strategy employed by Hanushek et al. (2002) and use repeated
observation on individual students to control for individual fixed-effects. They denote
that the primary purpose is to compare the test score gain of students in charter schools to
the test score gains made by the same students when they are observed in traditional
public school.
Results from this study show that students in charter schools do not do as well as
students in traditional public schools, but they are careful to emphasize that some of this
can be attributed to the charter school rather than to student characteristics. In addition,
this study reported that charter school students also made smaller annual gains than
"observationally similar students" (p. 19). By comparing the same students in both
charter schools and traditional public schools, the negative effects of charter scl~oolsare
more apparent in this analysis. According to Bifulco and Ladd (2002), "charter school
students exhibit gains nearly 0.10 standard deviations smaller in reading and 0.16
standard deviations smaller in math than the gains those same students had when they
were enrolled in traditional public school" (p. 19).

A study using HLMs to compare charter school effectiveness with traditional
public school effectiveness, in both a direct analysis and a value-added analysis, was
conducted by the Massachusetts Department of Education in 2006. By nature, HLM
studies are disaggregated to the student level. Fifty-eight charter schools were compared
to their comparison sending district in math and 56 in English Language Arts. The study
was conducted in two phases.
The results for these Massachusetts schools are not consistent with the studies
employing this model of analysis in other states, districts, or nationally. In relation to
their comparative school district, charter schools in Massachusetts have significantly
improved over time. There is also a significant variance in performance which favors
charter school over the comparison district. The same was true when analyzing AYP
subgroups. African-American, Hispanic, White, ESE and low income students also
performed better in charter schools. These results could have a drarnatic impact on
current charter school effectiveness if other states or districts glean the best practices of
these charter schools, the organizational structure put in place for charters in
Massachusetts, and/or the governance foundation.
Other Effectiveness Research

The use of standardized test scores such as the Stanford Achievement Test (SAT9), The Iowa Test of Basic Skills (ITBS), and the California Test of Basic Skills (CTBS)

can be of benefit to researcher when comparing charters against traditional public
schools. The following studies use standardized test for cornpasison data, just as the
research conducted for this dissertation.

Hoxby and Rockoff (2004) used the ITBS to conduct experimental research
comparing students who were chosen via lottery to attend charter school in Chicago
against students who were not chosen in the lottery and attended a regular public school
as a result. The results showed that those students who enrolled and attended the charter
schools outperformed the students who were enrolled in regular public school in both
reading and math. Hoxby and Rockoff admitted to the difficulty in using experimental
design and in finding truly comparable students from each sector.
The Terra Nova standardized test was used by Witte, Weimer, Schloiner, and
Shober (2004) to compare charter and district schools in grade 4 and 8. This snapshot
study analyzed scores from FY 01 and FY02, as part of a larger study being conducted
for the U.S. Department of Education on charter schools. In Wisconsin, the State
Assessnlent System, the Wisconsin Knowledge, Concepts and Evaluations (WKCE)
exams, were the Terra Nova achievement tests until 2002-2003. Results were reported in
proficiency levels, minimal, basic, or advanced, and indicated that after the first year, for
both fourth grade cohorts and the eighth graders in 2001-02, charter schools do somewhat
better than non-charter schools in districts that have charter schools. However, the data
revealed that significant variables in the model varied results. The higher the percentage
of "Black, Free-lunch, and Disabled" (p.22) students in a school, the higher the number
of students in both minimal and basic categories, and the percent of "Blacks, Hispanics,
and poor students" (p.22) have a negative effect on the percentage of students scoring in
the advanced category in a school.
Since the inception of NCLB and state accountability towards making the goals of
NCLB's Adequate Yearly Progress, statewide tests have been used to measure state

standards and benchmarks for academic subjects including reading, math, science, and in
some states, writing. State assessments are usually either norm-referenced or criterionreferenced. The following studies use these types of tests.
The Connecticut Mastery Test was used by Miron (2005) to compare averaged
scale scores in Connecticut charter schools. The researcher analyzed cohorts of students
and deduced that charter school students achieved higher gains on the state assessment
than students in regmlar public schools with geographic proximity. It was found that
Connecticut charter schools outperformed their traditional public school counterparts in
three out of four cohorts on the statewide Connecticut Mastery Test analysis. Moreover,
at least one of the Connecticut charter schools achieved Connecticut Mastery Test scores
that showed their eighth graders scoring 50 percentage points better than their local
public school counterparts and 20 percentage points higher than the state average in
reading in 2004.
Barr, Sadovnik, and Visconti (2006) set out to identify how charter schools in
Newark were performing relative to their public school counterparts. In a snapshot study
using standard regression, student level data comparing similar types of students was
analyzed. During the 2003-2004 school year, total student enrollment in public and
charter schools was 45,295, of which 2493 students (5.5%) were enrolled in Newark's 10
charter schools. In fourth grade, charter schools had a slightly higher average
performance for language arts, but a lower average in mathematics. However, the
difference between these two averages mas not statistically significant. No conclusions
could be made that there were large differences (if any) in the average performance. A
similar result was true for the 1-year changes in student performance: there was no

statistically significant difference. In contrast, charter schools did have slightly higher
growth from the 2002-2003 to 2003-2004 school years. In eighth grade, district public
schools scored higher on average than charter schools. This data is consistent with
research that controls for student demographics.

School Choice
School choice is founded on the notion that families be given the freedom to
choose the schools that satisfy the educational priorities they value. Charter schools are
held accountable for satisfactory student achievement despite their exemption from state
curricular and other mandates (Ferraiolo, Hess, Maranto, & Milliman, 2004). The charter
school movement began in the United States in the 1990s. Multiple options for school
choice riddled political agendas with fierce opposition across party lines, unions, and
constituents (Ravitch, 2010). Charter schools became a neutral option which satisfied the
needs and values of both liberals and conservatives.
The differences found between the public and charter school arenas reflect
varying political agendas. Public schools are managed through a local school board
where policy and curriculum are primarily governed by a state board of education. The
philosophies are rooted in the democratic ideal of equality. Palm Beach County school
boasts its vision to be "Public education is the genius of our democracy" (The School
District of Palm Beach County, 20 10) Private schools are managed and controlled by
religious groups or boards that strive for the dynamic of the group norm. The use of
voucher systems that use public monies to fund private schooling, charter schools, and
magnet schools show significant social and economic paradigm shifts that have largely
effected the public school system. Chubb and Moe (1990) purport that this national trend

is based to some extent on the belief that options for parents will put pressure on public
schools to be more accountable for academic performance - the competitive market
theory. This theory is based on the idea that the "loss (or threatened loss) of students to
charter schools would, perhaps, increase incentives of public school administrators and
teachers to work differently or harder" (McEwan, 2009, p. I).
A 2009 study Everyone Wins: How Charter Schools Bcizefit All New York City

Public School Studct~tsconducted by Marcus Winters, 3 years of student test scores were
examined to determine the causal effects of student achievement of public school
students in New York City. In the study sample, the average public school lost 0.2
percent of its population to charter schools. The study concluded that there was no
statistical evidence on mathematics test scores, a 1 percentage point increase in English
language arts, and that the effects of competition are were found on students who were
already performing in the lowest quartiles. In a review by Patrick McEwan (2009), it is
noted that the increase in ELA scores are found at the significance level o f . 10, not the
more con~monlyaccepted significance level of .05. McEwan argues that the overall
results of the study are modest at best and could also indicate other influences such as
peer quality and lower class sizes, therefore making the study inconclusive.
Many states offer parental choice among public schools within their district of
residence under the No Child Left Behind Act of 2001. According to Walberg and Bast
(1 993) (1, the public shows increasing interest in comprehensive educational choice.
Gallup Polls conducted asked those being surveyed if they supported an education
certificate, or voucher system that would allow parents to choose nongovernment schools
(1 993). Each year, the number ofyes responses on the survey increases over the number

of no responses. Especially likely to respond affirmatively are minorities, particularly
Blacks and Hispanics, who "currently have the least or worst choices of failing big-city
schools" (p. 2). Supporters of public schools, including teacher unions, school boards,
superintendents, and others with a stake in the status quo are in direct opposition to this
position. "The public school lobby has cloaked itself in powerful symbols such as social
democracy, equal opportunity, and national unity" (Walberg and Bast, 1993, p. 2).
While public schools are considered "fkee," meaning students and their families
do not have to pay monetary fees or tuition to attend, Nechyba (2009) argues that
assigned enrollments are typically based on residence, and access is rationed through
housing price differentials that capitalize public school quality. Despite the fact that this
idea would support parents having some choice over public school opportunities based on
where they can afford to live, charter schools are continuing to enroll millions of
American children each year. This is the ultimate school choice reality. Charter school
students and private school students are in a school deliberately chosen by their parents.
Comparing public school and other school type performance brings to the forefront the
questions which arise when considering if educational choice is an essential part of
creating successful schools (Nechyba, 2009).

Comprellcnsive School Choice in Florida
The number of students enrolling in private schools in Florida has declined in the
last several years. The affordability of attending a charter school, which is essentially
free, may be the reason for this. But while there is an overall 15.7% drop in private
school enrollment from its peak in 2003 (Vogel, 2009), several counties, including Palm
Beach, are seeing a steady increase in charter school enrollment.

The first charter schools in Florida opened in the 1996- 1997 school year (FY97).
Since 1996, the number of charter schools had increased to 4 10 with over 137,000
students enrolled as of October 2009. Florida's charter schools enroll diverse populations
with 6 1 percent considered minority status (FLDOE, 201 0a).
In Florida, charter schools are intended to improve student learning and increase
learning opportunities for low performing students, while increasing parental choice and
accountability of student outcomes. Charter schools are funded by the state in the same
way as all other public schools in the school district. Operating funds include state and
local funds, discretionary lottery finds and finds from the district's current discretionary
operating millage levy (FLDOE, 201 Ob). This funding formula, called Florida Education
Finance Program (FEFP) was enacted by the Florida Legislature in 1973 as a means as
equalizing educational opportunity across the 68 school districts. FEFP considers local
property taxes, educational costs, cost of living, and costs for equivalent educational
programs due to the "sparsity and dispersion of the student population" (FLDOE. 2010b).
Two additional comprehensive school choice opportunities are currently available
for parents in Florida, the McKay Scholarship and Florida Tax Credit Scholarship. The
McKay Scholarship Program provides a variety of options including the opportunity to
attend a participating private school or transfer to another public school. Eligible students
are students with disabilities whose parents are dissatisfied with their assigned school and
who have an Individualized Education Plan (IEP). The Florida Tax Credit Scholarship
Program was established in 2001 to encourage private, voluntary contributions from
corporate donors to nonprofit scholarship funding organizations that award scholarships.
or vouchers, to children from low-income families to attend private school (Florida

Department of Education, 2009b). A corporation can receive a dollar-for-dollar tax credit
up to 75% of its state income tax liability, and the maximum the state may award is $1 18
million in credits for the 2008-09 fiscal year. In 1999, Opportunity Scl~olarshipswere
available, but in 2006, were discontinued. The Florida Supreme Court issued a ruling
declaring the private school option of the Opportunity Scholarsl~ipProgram was
unconstitutional.
Students who are assigned to a failing school or scl~oolsconsidered not making
Adequate Yearly Progress according to the NCLB, are no longer offered the opportunity
to transfer and enroll in a participating private school. The option to attend a higher
performing public school remains in effect (Florida Department of Education, 2009a).
Summary

There are an overwhelming number of comparative studies of charter schools to
traditional public schools in the United States. Meta-analyes such as that of Betts and
Tang (2008) indicate that more student-level data anlaysis is needed to make true
comparisons of performance in charter scl~oolsand public schools. They recommend that
empirical assessment is required at the student level in more states and that more research
is needed at the high school level to address charter school graduation and college
matriculation. In the cornprehcnsive Nicotera (2009) survey pertaining to charter school
research, only two studies deal primarily with Florida's charter school effectiveness and
the educational outcomes they impact at the high school level: Booker et al. (2008) and
Ziinmer et al. (2009), However, the second study uses the same data and findings of the
first. The overwhelming majority of charter school research is done at the elementary
and middle school level. Another gap in the research, until 2006, is the lack of

application of the hierarchical linear model to estimate school effects on students and
groups of students. This will be addressed in Chapter 111.
A study of SAT-I scores will provide a new perspective on the charter school

effect on college readiness for high school students in Palm Beach County. Beneficiaries
of this research include the parents of school age children in Florida, the administrators of
charter high schools, school districts, and poIicy makers.

Chapter 111

METHODOLOGY

The primary purpose of this study is to determine the impact of charter high
schools on educational outcomes in Palm Beach County, FL. Florida charter school
legislation requires that charter schools have "a measure of expanded freedom relative to
traditional public schools in return for a commitment to meet higher standards of
accountability" (FLDOE, 201 Oa). This chapter provides a description of the procedures
that will be used to collect, organize and analyze the data. The methods and procedures
are organized in the following format: (a) Research Design; (b) Sample Population; (c)
Instrumentation; (d) Validity and Reliability; (e) Data Collection; (f) Data Analysis; and
(g) Summary.

Research Design

A review of the literature found that studies examining and comparing charter
schools and traditional school student achievement have mixed results when determining
which type of school performs better and thus produces a better educational outcome.
Researchers and critics blame varying methodologies, design, and sample populatioils as
a reason for these differing results (Betts & Hill, 2006; Nicotera, 2009; Roy & Mishel,
2005). Others also theorize that the outcome is influenced by the sponsor and funder of
the research, either advocates of charter schools and school choice, or those in opposition
(Lubienski

gi

Weitzel, 2008; Ravitch, 2010). This empirical research will fall into the

category of what Nicotera (2009) would describe as a panel study to comparatively
analyze charter school achievement with traditional public school achievement in two
cohorts of graduates, using SAT scores from both 2009 and 2010. It is a non-

experimental, quantitative design to focus on high school outcomes, an area of the
research where there are few studies.
The research question that guides this study is: Is there a difference between
traditional public high school and charter high school student SAT-I scores when subsets
of local cohorts of students in Palm Beach County, FL with multiple, similar
characteristics are controlled for analysis?
Subsidiary questions that have emerged are: What difference exists in
achievement, if any, between the two cohorts of graduates analyzed, 201 0 and 201 1, as
measured by SAT-I scores in 2009 and 2010, when controlled for student characteristics?
What is the student level control which yields the highest impact on SAT-I scores in
charter schools and traditional high schools? At the school level, what variable has the
highest impact on SAT-I scores?
Sample Population
The population included in this study is a sample of students who took the SAT-I
in 2009 and/or 20 10 and are in the graduation cohorts of 201 0 or 201 1. These students
are enrolled in and drawn from the 23 traditional public high schools, shown in Table 1,
and 9 of the 14 charter high schools, shown in Table 2, in Palm Beach County, FL. Five
of the existing charter high schools were eliminated from the population because they
have an exclusively ESE population serving Educable Mentally Handicapped (EMH)
students, Trainable Mentally Handicapped (TMH) students, and students with autism.

Table 1
Traditional Public High Schools in Palm Beach Corlnty 2009-2010
School

AWD SOA

Minority

FRL Eligible

March 2010

March 2010

Principal
Tenure at
Scl1001

FTE Survey

FTE Survey

+/- 5 years

40

16

+

98

92

OO
/

Atlantic
Boca Raton
Boynton Beach
Forest Hill
Glades Central
John I Leonard
Jupiter
Lake Worth
Olympic Heights
Pahokee

OO
/

Minority %

FRL Eligible %

March 2010

March 2010

Principal
Tenure at
School

FTE Survcy

FTE Survey

+I- 5 years

PB Central

53

27

-

PB Gardens

70

59

-

PB Lakes

97

70

+

Park Vista

39

20

-

Royal Palm Bch

69

47

-

Santaluces

72

51

-

Seminole Ridge

36

22

+

Spanish River

30

13

Suncoast

57

19

Wellington

40

19

-

West Boca

32

19

-

William T.
Dwyer

53

School

Table 2

Charter High Schools in Palm Bench Cozlrzty, FL 2009-2010

School

Minority

FRL Eligible %

March 2010

March 2010

Principal
Tenure at
School

FTE Survey

FTE Survey

+I- 5 years

OO
/

Delray Youth
Vocational
Everglades Prep
G-Star Academy
Inlet Grove
Leadership
Academy West
Life Skills
Center

RB Maritime
South Tech
Toussaint
L' Overture

In order to preserve anonymity, each high school, traditional and charter, will be
assisled a random research number for purposes of reporting.

Instrumentation

The Scholastic Aptitude Test (SAT-I), the dependent variable, is a benchmark
standardized assessment of the critical reading, mathematical reasoning. and writing
skills students have developed over time and that they need to be successfd in college.
The SAT has been administered since 1926 and assesses subject matter learned in high
school. It is published by College Board. The latest edition was revised in 2005. Validity
testing was completed using scores from the Fall of 2006. Two studies were completed:
"Validity of the SAT for Predicting First-Year College Grade Point Average" (Kobrin,
Patterson, Shaw, Mattern & Barbuti, 2008) and "Differential Validity and Prediction of
the SAT" (Mattern, Patterson, Shaw, Kobrin, & Barbuti, 2008). Overall, 5 1,3 16 students
attending 1 10 colleges and universities were used in the analysis (College Board, 2009).
SAT-I scores are reported as scaled scores that have been equated through a statistical
process from raw scores on a multiple choice test. Total test scores for all subject
tests are reported on the College Board 200 to 800 point scale. For the purpose of this
research, Reading, from this point referred to as Verbal, and Mathematics scaled scores
will be used.
Ethical Considerations

As mentioned earlier, the schools in this study will be kept secure by the
assignment of random numerology rather than by the individual name of the school. The
results of the study will be reported as a statistical significance of difference.
Students in this study will be assigned a randomized student number identifier to
protect their anonymity.

The results of this study will be initially limited to the purpose of completing a
dissertation. The results will be made available to the Superintendent of Schools, Chief
Academic Officer, and Chief of Performance Accountability of the School District of
Palm Beach County upon the completion of an oral defense.
Data Collection

The School District of Palm Beach County stores data in an Educational Data
Warehouse (EDW) designed by Cognos, Inc. All student level data used in this research
is available for view by administrators granted district level access. Student level data
includes gender, racelethnicity, disability status, and eligibility for free and/or reduced
lunch. Data will be collected from students with reported SAT-I scores in FYO9 and
FY 10 who are part of the graduate cohorts of 201 0 and 201 1.
School level data used in this research is available from multiple sources. The
percentage of minority students at each school and the percentage of students eligible for
free or reduced lunch will be obtained from each school's Gold Report on the school
district's website. The Gold Report provides data from 2005-06 (FY06) to the 2009-10
(FY 10) school year on a large number of data elements for the following grade
groupings: K-5, 6-8, and 9- 12. This data is disaggregated by racelethnicity and gender.
The number of years the principal has been the instructional leader of the school, reported
by greater than or less than 5 years, will be obtained from the Department of School
Improve~nentand verified by the Department of Recruitment and Retention.
Data Analysis

All data analysis procedures will be conducted using the Scientific Software
International (SSI) HLM 6.08 software version for Windows. The HLM program will

align models to outcome variables that generate a linear model with explanatory variables
that account for variations at each level, utilizing variables specified at each level. HLM
estimates model coefficients at each level and also predicts the random effects associated
with each sampling unit at every level. It is commonly used in education research due to
the prevalence of hierarchical structures in data from this field. Hierarchical Linear
Modeling was chosen for this study because both data sets (students nested within
schools and school characteristics nested within the district) and research questions
(school level factors which have impact on student outcomes) are multilevel in nature
(Raudenbush & Byrk, 2002). The analysis will be made to determine the answers to the
research question and subsidiary questions as well as test the stated hypothesis.
Summary

The methodology used to determine the impact that charter high schools and the
choice they afford have on the educational outcomes of high school students is strictly
quantitative. Hierarchical Linear Modeling will be used to determine any statistical
differences in the SAT-I scaled scores of traditional public high school students and
charter high school students to test the hypothesis: There will not be a statistical
difference between traditional public school student performance and charter school
student performance on SAT-I scaled scores when students in a local cohort of the same
racelethnicity, gender, economic status, and academic profile are compared using
Hierarchical Linear Modeling.
Rejection of the null hypothesis would mean that there would be significant
differences between the Verbal and Math SAT-I scores of traditional high school students
and charter high school students.

Chapter IV

RESULTS O F THE INVESTIGATION
The purpose of this study was to determine if charter schools at the high school
level and the choice they provide have an impact on educational outcomes in Palm Beach
County, FL. The study will disclose whether there is difference between traditional
public high school and charter high school student SAT-I scores when small cohorts of
students in Palm Beach County, FL with multiple, similar characteristics are controlled
for analysis.
Hierarchical Linear Modeling (HLM) was utilized for this investigation to assist
in clarifying and explaining the differences between traditional public high school
performance and charter high school academic performance. Research data that has been
previously reviewed has yielded mixed results with numerous controversies regarding
data collection and methodological design (Betts & Hill, 2006 ; Nicotera, 2009; Roy &L
Mishel, 2005). However, investigations conducted using HLM have concluded that when
school level and student data are both controlled for simultaneously, detnographic
differences between students in different school types more than account for the
relatively high raw scores of private schools and charter schools. After controlling for
these differences, there is little statistical difference in perfonnance between students and
schools (Braun et al., 2006; Lubienski & Lubienski, 2006). Osborne (2002) in a
comparison of three types of analyses concluded that HLM presented the best estimate of
relationships between predictors and outcomes.
For this study, the main focus is how the inclusion of multiple predictor variables
at the student level affects the estimated average difference in school means between

traditional high school and charter high schools. Secondary consideration is given to the
impact of school level variables on the estimated average difference. The statistical
analyses in this study are structurally modeled after the Phase One analysis in A Closer

Look at Charter Schools Using Hierarchical Linear Modeling by Braun et al. (2006)
Charter high schools are compared to all traditional public high schools, using models
that incorporate varying combinations of students and school characteristics. The
analyses are carried out using two different scores: SAT-I Verbal scaled scores and SAT-

I Math scaled scores.

HLM Analyses
The software program HLM6 by Scientific Software International, Inc (SSI) is
used to perform each analysis. The analysis procedure for each model is run five times
with five values which are random draws from the distribution of scale scores for each
student. This process produces an estimation of group statistics and their associated
standard errors. These steps are automated in the HLM program (Mislevey, Johnson, &
Murak, 1992).
The input data was organized in a summary data file. The HLM program reads
this file and creates a data matrix with multiple variables, which includes both student
and school data to be used in all analyses. HLM6 will generate likelihood functions and
maximum likelihood estimates of the model. Like the study by Braun et al. (2006),
student level predictors are centered at an overall mean for that variable in the population.
When asking the question "What is the statistical difference between traditional
high school and charter high school SAT-I scores after adjusting for student
characteristics?" school means are estimated through a standard linear regression. This is

considered the Level 1 model. The adjusted school means are then run through a
regression for school type. This is considered the Level 2 model. The modeling is
conducted through a series of analyses, also depicted in Table 3. Model A indicates the
total variance within and between school components. Model B estimates the average
difference in unadjusted school means between traditional high school and charter high
schools. Model C finds the adjusted school means for differences in six student
variables. The school-type contrast estimates what the average difference between
traditional high schools and charter high schools if the samples in each school had the
same variables. Model D builds on Model C including school-level variables in addition
to the school-type contrast.
Table 3
Description of the model sequence.for the analyses

Model

Covariates included in the

Covariates included in the

Level 1 regression

Level 2 regression

A

None

None

B

None

School Type

C

Student Characteristics

School Type

D

Student Characteristics

/

School Type and School
Characteristics

Verbal

Table 4 shows the estimated mean verbal scores for all students in Palm Beach
County combined.
Table 4

Estiinated Mean Verbal Scores and Number of 'Students, PB County

1 Cohort

I SAT Verbal Mean

I

Number of Students

VerbalSS
year: 2009
'Ran

-

$02 .I

na cev

N-5176

VerbalSS

Figure I . Distribution of Verbal Scores, 2009

.lo3 73

VerbalSS
year: 2010

VerbalSS

Figzire 2. Distribution oj' Verbal Scores, 2010
The distribution of verbal scores for a11 students and schools in Cohort 2010 (year
2009), shown in Figure 1, and Cohort 201 l(year 2010), shown in Figure 2, display a
nearly perfect standard normal curve.
Model A is the Unconditional Means Model. For Cohort 201 0 , 5 176 students
nested with 30 Level 2 units (schools) were analyzed. The dependent variable is SAT
Verbal Scaled Scores. At the Level 1 Model, Y= BO +R which is SAT Verbal is equal to
the average intercept with Level 1 parameters and Level 2 Model is the Intercept is equal
to the average mean plus the variance. At Level 1, the reliability is strong at .869 which
means that there is a substantial variance in means between schools. In the Final
Estimation of Fixed Effects. the coefficient or average intercept is 484.93 (SAT Verbal)
and is significant at .000. The degrees of freedom is 29, which is 1, 29, or 30 schools.
The Final Estimation of Variance is significant at .000 and will be discussed in detail
later in this chapter. For Cohort 201 1, 63 17 students nested within 28 Level 2 units
(schools) were analyzed. Again, the dependent variable is SAT Verbal Scaled Scores.
At the Level 1 Model, Y = BO +R which is SAT Verbal is equal to the average intercept

with Level 1 parameters and Level 2 Model is the Intercept is equal to the average mean
plus the variance. At Level 1, the reliability is strong at .943 which means there is a
substantial variance in means between schools. In the Final Estimation of Fixed Effects,
the coefficient or average intercept is 475.79 (SAT Verbal) and is significant at .000. The
degrees of freedom is 27, which is I, 27, or 28 schools. The Final Estimation of Variance
is significant at .000 and will be discussed in detail later in this chapter.
The HLM6 output will be included for each model in Appendices A - D.
Table 5 shows the estimated mean verbal scores for students attending schools by
school type (Model B). The 2010 means were found using O=CH, I=HS, Intercept 2 GOO
= 455.15

and SCHLTP-L2 GO1

= 34.90,

y2=455.15 + school type; 201 1 means were

found using O=CH, l=HS, Intercept 2 GOO = 445.84 and SCHLTP-L2 GO1 = 35.34,
y'=445.84 + school type.
Table 5
Estimated mean verbal scores and number of schools, Graduation Cohort 2010 and 201 I

Cohort

20 10

Traditional High School
SAT Verbal
1 Number of
Mean
Schools
490

Charter High Schools
SAT Verbal
I Number of
Mean
Schools
24
455

Table 6 contains the results for Models B-D for scaled verbal scores. It displays
estimates of the school-type contrast, comparing all traditional high schools and charter
high schools, along with correspondingp values.
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Table 6
Estimated average diffc~encebetween mean verbal scores in traditional high schools and
charter high schools, Graduation Cohort 2010 and 201 1

2010

Model B
Model C
Model D

201 1
Model B

1 Model C
Model D

SAT-I Verbal
Level 1
Average
Level 2
P value
Difference
Covariates
Covariates
School Type
35
None
School
Type
Student
13
Characteristics
Student
School Type
Characteristics
and
9
Characteristics
SAT-I Verbal
I Level 2
1 Level 1
Average
I P Value
Difference
Covariates
Covariates
35
None
School Type
I
Student I
School Type I
Characteristics
19
Student
School Type
- Characte~istics
and
18
- Characteristics

I

.I83
.3 18

.35 1

.059
.085

.lo3

For Cohort 20 10, Model B, school-type only analysis, the difference in average
mean is 35 (34.90), which indicates that traditional high schools scored an average of 35
scaled points higher than charter high schools. This difference is not significant. For
Cohort 201 1, Model B, the difference in average mean is 35 (35.34) and it is not
significant.
When student characteristics are introduced at Level 1 in addition to school type
covariates, Model C, the estimated overall school-type contrast for Cohort 201 0 is 13 and
remains not significant. However, student characteristics that are individually significant
include:
The student's participation in the FreeIReduced Lunch Program with an
average difference of -35 scaled points and significant at the .000 level;

1

This means that students who participate in FreeIReduced lunch have an
average score that is 35 points lower than those who do not participate;
Identification as having a disability, or ESE, with an average difference of
-93 and significant at the .000 level. ESE students have an average score

that is 93 points lower than those who are not;
Black students with an average difference of -68 and significant at the
.000 level. This means that Black students score an average of 68 points
lower than White students;
Hispanic students with an average difference of -25 and significant at the
.000 level. score an average of 25 points lower than White students.

Student characteristics that are not significant include:
Sex with a fraction of a point difference between male and female and a
significance of 332;
Asian students with an average difference of -4 and significance of .690;
Multiracial students with an average difference of 2 and significance of
.77 1.
For Cohort 201 1, the estimated school-type contrast is 19 and remains not significant.
Student Characteristics that are significant include the same as Cohort 2010:
Participation in FreeIReduced Lunch Program with an average difference
of -37 and a significance of .000;
ESE with an average difference of -83 and a significance of .000;

Black students with an average difference of -66 and a significance of

Hispanic students with an average difference of -22 and a significance
level of .000.
When student characteristics and school characteristics are interpreted in Model

D, Level 1 and Level 2, the average difference in verbal scaled scores are not significant
in either Cohort 2010 or 201 1. For Cohort 2010, none of the school level characteristics
were significant; the school's percentage of minority students, the school's percentage of
students on FreeIReduced Lunch, or the tenure of the principal. For Cohort 201 1, there
was one school level characteristic that was significant:
The school's percentage of students participating in FreeIReduced Lunch
produced an average difference of - 1.77. This means that as the
percentage of Free/Reduced Lunch students in the school increased, the
verbal scaled score decreased. This statistic was significant at the .050
level (.042).
An analysis using HLM breaks down the total variance into the fraction
attributable to differences among students within schools and the fraction attributable to
differences among schools. Table 87presents the variance decompositions corresponding
to Models A-D for the Verbal scales scores, comparing all traditional high schools to all
charter schools.

Table 7
Vuriancejor verbul scale scores; Graduation Cohort 2010 and 2011

2010

Model A
Model B
Model C
Mode1 D

2011

I

Level 1
Covariates

Model D

Covariates

None
,Vane
School Type
None
Stlltlent
School Type
Charrzcteristic.~
Stutlenl School Type and
Characteristics Characteristics

I Level 1
Covariates

Model A
Model B
Model C

( Level 2

None
None
Student
Char.acteristics
Student
Characteristics

I Level 2
Covariates

None
School Type
School TJipe
School Type
and
Charact eristics

1 Variance

Variance

Between
Schools

17.7%
17.3%

82.2%
82.7%

7.9%

92%

5%

94.9%

I Variance
Between
Schools

Variance
Within
Schools

18.3%
17.6%

8 1.7%
82.4%

10.2%

89.8%

6.8%

93.1%

For HLM, the variance is referred to as the ICC or Intraclass Correlation
Coefficent (Groves et al., 2004; Raudenbush &L Bryk, 2002; Singer & Willet, 2003). This
is the between school difference calculated as (UO/UO+R). From the Cohort 201 0
Verbal output, Model A, 2048/2048+948 1=. 177 or, 17.7% of the variance is explained by
between school differences. The total variance within schools is (948 111 1529) or 82.2%.
In Cohort 20 1 1, Model A, the unconditional model, the between school variance is 18.3%
and the variance within schools is 8 1.7%. According to Raudenbush and Bryk (2002),
these calculations are typical of two level analyses of achievement data.
In Model B, school type only analysis, Cohort 20 10, 17.3% of the variance is
explained by between school differences. Eighty-two and seven tenths percent of the

variance is within schools. For Cohort 201 1, Model B, the between school variance is
17.6% and the variance within schools is 82.4%. Like the Braun et al., (2006) study,
there is very little difference between the Model A and Model B variance. One
explanation for this is the small number of charter schools in the overall school sample.
Most of the variance is within schools because of differences in means among schools in
each school type.
In Model C, school type and student characteristics, Cohort 20 10, 7.9% of the
total variance is explained by between school differences. Ninety-two percent is
explained by within school differences. For Cohort 201 1, 10.2% of the total variance is
explained by between school differences and 89.8% is explained by within school
differences. By adding student characteristics to Level 1, the between school variance is
reduced by approximately 10% and the variance within schools increases by about 10%.
Average differences in achievement between student groups are substantial.
In Model D, student characteristics and school level covariates, Cohort 2010, 5%
of the total variance is explained by between school differences and 94.9% is explained
by within school differences. For Cohort 20 1 1,6.8% of the total variance is explained by
between school differences and 93.1 % is explained by ~rithinschool differences. In this
model, all student-level and school-level characteristics are accounted for and calculates
the greatest variance attributed to with-in school differences. Thus, as more
characteristics are added to the analysis at Level 1 and Level 2, the differences in
achievement between schools is reduced.
The effect sizes for Models B, C, and D provide an indicator of the strength or
magnitude of the effect (Hinkle, Wiersma, & Jurs, 2003). When using both statistical

significance and an interpretation of effect size, the significance and "practical
importance" of the results can be determined (p. 249). One method of calculating effect
size is to determine the ratio of the absolute value of the average difference to the
standard deviation. Hinkle offers guidelines for interpreting effect size, originally from
Cohen (1 965), as the following: Small = .25; Medium = .50; Large = 1 .O or greater. The
calculated effect sizes for the verbal analysis are shown in Table 8.
Table 8
Cnlczdated Eflect Sizes,for Verbal Analysis

Ratio
3 5/97
3 5/98
1219 1

Effect Size
36

Model B

1 Cohort2010

Model C

Cohort 201 1
Cohort 20 1 0

1 Model D

1 Cohort 2010

1 9/91

1 .I0

1

I

I Cohort 201 1

1 18/92

1 .20

1

36
.13

Table 9 shows the estimated mean mathematics scores for all students in Palm
Beach County combined.
Table 9
Estimated Mean Mathematics Scores and nrwzber o f Students, PB Cotinty

1 Cohort

1 SAT Mathematics Mean

1 Number of Students

1

MathSS
year:

M04

Figtwe 3. Distribution of Mathematics Scores, 2009
MathSS

MathSS

Figure 4. Distribution of Mathematics Scores, 20 10
The distribution of verbal scores for all students and schools in Cohort 201 0 (year
2009), shown in Figure 3, and Cohort 201 1 (year 2010), shown in Figure 4, display a
nearly perfect stantlard normal curve.
Model A is the Unconditional Means Model. For Cohort 201 0, 5 176 students
nested with 30 Level 2 units (schools) were analyzed. The dependent variable is SAT
Math Scaled Scores. At the Level 1 Model, Y= BO +R which is SAT Math is equal to
the average intercept with Level 1 parameters and Level 2 Model is the Intercept is equal

to the average mean plus the variance. At Level 1, the reliability is strong at .871 which
means that there is a substantial variance in means between schools. In the Final
Estimation of Fixed Effects, the coefficient or average intercept is 487.82 (SAT Math)
and is significant at .000. The degrees of freedom is 29, which is I, 29, or 30 schools.
The Final Estimation of Variance is significant at .000 and will be discussed in detail
later in this chapter. For Cohort 201 I, 63 17 students nested within 28 Level 2 units
(schools) were analyzed. Again, the dependent variable is SAT Math Scaled Scores. At
the Level 1 Model, Y= BO +R which is SAT Verbal is equal to the average intercept with
Level 1 parameters and Level 2 Model is the Intercept is equal to the average mean plus
the variance. At Level 1, the reliability is strong at 3 6 9 which means there is a
substantial variance in means between schools. In the Final Estimation of Fixed Effects,
the coefficient or average intercept is 484.93 (SAT Math) and is significant at .000. The
degrees of freedom is 27, which is l , 2 7 , or 28 schools. The Final Estimation of Variance
is significant at .000 and will be discussed in detail later in this chapter.
The HLM6 output will be included for each model in Appendices A - D.
Table 10 shows the estimated mean mathematics scores for students attending
schools by school type (Model B). The 20 10 means were found using O=CH, I =HS,
Intercept 2 GOO = 422.59 and SCHLTP-L2 GO1 = 53.042, y7=442.59+ school type; 201 1
means were found using O=CH, l=HS, Intercept 2 GOO = 424.99 and SCHLTP-L2 GO1 =
62.3 1, y7=424.99 + school type.

Table 10

Estimated mcatz mathematics scores and t~zunberof schools, Graduation Cohort 201 0
and 201 1
Traditional High School
SAT Math
Number of
Schools
Mean

Cohort

Charter High Schools
SAT Math
Number of
Mean
Schools

Table I I contains the results for Models B-D for scaled mathematics scores. It
displays estimates of the school-type contrast, comparing all traditional high schools and
charter high schools, along with correspondingp values.

Table 11

Estimated average dgerence behvecn mean math scores in traditional high schools and
charter high schools, Graduation Cohort 2010 and 2011
2010

I Level 1

Model R
Model C
Model D

2011

1 Level 2

Covariates
School Type
None
School Type
Student
Characteristics
Student
School Type
Characteristics
and
I Characteristics

Covariates

SAT-I Math
Average
Difference

( P value
53

.0 16

29

.003

25

1

SAT-I Math
Level 2
Average
P Value
Covariates
Difference
Aro ne
School Type
62
Student
School Type
Chat-acteristics
45
School Type
Student
Characteristics
and
Characteristics
42

,006

Level 1
Covariates

Model B
Model C
Model D

.OO 1
.000

.000

For Cohort 2010, Model B, school type only analysis, the difference in average
mean is 53 (53.042) , which indicates that traditional high schools scored an average of

53 scaled points higher than charter high schools. This difference is significant at the .050
level. For Cohort 20 1 1, Model B, the difference in average mean is 62 (62.308), which
indicates that traditional high schools scored an average of 62 points higher than charter
schools. The difference is significant at the .001 level.
When student characteristics are introduced at Level 1 in addition to school type
covariates, Model C, the estimated school-type contrast for Cohort 201 0 is 29 and is
significant at the .010 level. Student characteristics that are significant include:
Sex, male or female with an average difference of 30 and significant at the
.000 level. This means that males scored an average of 30 points higher
than females;
Participation in FreeIReduced Lunch Program with an average difference
of -27 scaled points and significant at the .000 level. This means that
students who participate in FreeIReduced lunch have an average score that
is 27 points lower than those who do not participate;
Identification as having a disability, or ESE, with an average difference of

-92 and significant at the .000 level. ESE students have an average score
that is 92 points lower than those who are not;
Black students with an average difference of -79 and significant at the
.000 level. This means that Black students score an average of 79 points
lower than White students;
Hispanic students with an average difference of -33 and significant at the
.000 level, score an average of 33 points lower than White students.

Student characteristics that are not significant include:
Asian students with an average difference of 17 and significance of .192;
Multiracial students with an average difference of -7 and significance of
.477.
For Cohort 201 1, the estimated scl~ool-typecontrast is 45 and is significant at the .000
level. Student Characteristics that are significant include:
Sex. male or female with an average difference of 3 1 and significant at the
.000 level. This means that males scored an average of 3 1 points higher
than females;
Participation in FreeIReduced Lunch Program with an average difference
of -28 and a significance of .000;
ESE with an average difference of -88 and a significance of .000;

Asian students with an average difference of 17 and a significance of .0 12
($050level);
Black students with an average difference of -79 and a significance of
.ooo;
Hispanic students with an average difference of -3 1 and a significance
level of .000.
The only student group that was not significant was Multiracial students with an average
difference of -7 and a significance of .415.
When student characteristics and school characteristics are interpreted in Model
D, the average difference in mathematics scaled scores are 25 for Cohort 20 10,

significant at .0 10, and 42 for Cohort 20 1 I, significant at ,000. For Cohort 20 10 and
Cohort 201 1, school characteristics are not significant.
Table 12 presents the variance breakdown corresponding to Models A-D for the
Mathematics scale scores, comparing all traditional high schools to all charter schools.
Table 12
Ihrinnce for mathematics scale scores; Gradtration Cohort 2010 and 201 1

Level 1
C'ovariates

Model A
Model B
Model C
Model D

None
None
Student
Charactcristics
Student
Characteristics

Level 2
Covarlates

None
School Type
Sclzool Type
School Typc
md
Characteristics

Var~ance
Between
Schools

Variance
Wltllin
Schools

19.9%

80.1%

17%

83%

9.2%

90.8%

7.4%

92.6%

As previously iterated in the Verbal score analysis, for HLM, the variance is
referred to as the ICC or Intraclass Correlation Coefficent (Groves et al., 2004;
Raudenbush & Bryk, 2002; Singer & Willet, 2003). This is the between school difference
calculated as (UO/UO+R). From the Cohort 2010 Mathematics output, Model A,
2200/2200+9804=. 183 or, 18.3% of the variance is explained by between school
differences. The totaI variance within schools is (9805112005) or 8 1.7%. In Cohort 201 1,

Model A, the unconditional model, the between school variance is 19.9% and the
variance within schools is 80.1 %. Again, according to Raudenbush and Bryk (2002),
these calculations are typical of two level analyses of achievement data.
In Model B, school type only analysis, Cohort 20 10, 16.1% of the variance is
explained by between school differences. Eighty-three and nine tenths percent of the
variance is within schools. For Cohort 201 1, Model B, the between school variance is
17% and the variance within schools is 83%. Like the Braun et al., (2006) study, there is
very little difference between the Model A and Model B variance. One explanation for
this is the small number of charter schools in the overall school sample. Most of the
variance is within schools because of differences in means among schools in each school
type.
In Model C, school type and student characteristics, Cohort 201 0, 7.3% of the
total variance is explained by between school differences. Ninety-two and seven tenths is
explained by within school differences. For Cohort 201 1, 9.2% of the total variance is
explained by between school differences and 90.8% is explained by within school
differences. By adding student characteristics to Level 1, the between school variance is
reduced by approximately 9% in Cohort 201 0 and 8% in Cohort 201 1 and the variance
within schools increases. Average differences in achievement between student groups are
substantial.
In Model D, student characteristics and school level covariates, Cohort 2010,
5.3% of the total variance is explained by between school differences and 94.7% is
explained by within school differences. For Cohort 201 1 , 7.4% of the total variance is
explained by between school differences and 92.6% is explained by within school

differences. In this model, all student-level and school-level characteristics are accounted
for and calculates the greatest variance attributed to with-in school differences. Thus, as
more characteristics are added to the analysis at Level 1 and Level 2, the differences in
achievement between schools is reduced.
The effect sizes for Models B, C, and D provide an indicator of the strength or
magnitude of the effect (Hinkle, Wiersma, & Jurs, 2003). When using both statistical
significance and an interpretation of effect size, the significance and "practical
Importance" of the results can be determined (p. 249). One method of calculating effect
size is to determine the ratio of the absolute value of the average difference to the
standard deviation. Hinkle offers guidelines for interpreting effect size, origmally from
Cohen (1965) as the following: Small = .25; Medium = .50; Large = 1 .O or greater. Table
13 shows the calculated effect sizes for the Mathematics analysis.
Table 13
Calculated Effect Sizes.f& Mathetnatics Analysis

Model B

I Cohort 20 10

I Cohort 20 1 1

Model C

1 Cohort 2010

Model D

Cohort 20 1 1
Cohort 20 10
I Cohort 20 1 1

1

Ratio
53/99
6211 00
2919 1
4519 1
26/91
42/92

Effect Size
.53
( .62
1 -32
.49
.29
1 .46

Summary

This chapter presents the data analysis and findings of this study. The purpose
was to determine if charter schools at the high school level and the choice they provide
have an impact on educational outcomes in Palm Beach County, FL. The SAT-I scores:
Verbal and Mathematics, of students in traditional high schools were compared with

students in charter schools in order to gain a richer perspective. The research question
posed for this study: Is there a difference between traditional public high school and
charter high school student SAT-I scores when subsets of local cohorts of studcnts in
Palm Beach County, FL with multiple, similar characteristics are controlled for analysis?
The hypothesis set out to be tested was: When students in a local cohort of the
same racelethnicity, gender. economic status, and academic profile, are compared using
Hierarchical Linear Modeling, there will not be a statistical difference between traditional
public school student performance and charter school student performance on SAT
Scores.
Due to the nature of analyzing two separate subjects of scaled scores, Verbal and
Mathematics, two separate and varying outcomes were produced. The Verbal scaled
scores were analyzed for two cohorts of students. In both Cohort 2010 and 201 1, the
mean difference between traditional public high schools verbal scores and charter high
schools verbal scores showed no statistical significance. As student characteristics and
school characteristics were added into the multi-level analysis, the average difference
continued to decrease. The Mathematics scaled scores were analyzed for the same two
cohorts of students. However for Mathematics, the mean difference between traditional
high sch001s mathematics scores and charter high school mathematics scores did show
statistical difference and significance. The same trend also occurred as with Verbal
scores that as characteristics were added the average difference decreased. The results
clearly showed that in Mathematics, traditional high school students outperfbnn charter
high school students in SAT Mathematics, even when student characteristics and school
characteristics are taken into account.

Answers to subsidiary questions were also found through the model analyses.
Differences in achievement between the two cohorts of graduates were determined by the
results. On the Verbal portion of the SAT-I, scores were consistent for Cohort 2010 and
201 1. On the Mathematics portion of the SAT-I, Cohort 201 1 achieved higher adjusted
mean scores than Cohort 2010. This was also concurrent with stronger statistical
significance. The student level control which yielded the highest impact on SAT-I scores
was identification as an ESE student or student having a disability. This was true for both
Verbal and Math scores for both cohorts. Males performed better in Math than females,
but there was no statistical difference on the Verbal test. When race was analyzed, Black
students show the greatest difference from White students in both Verbal and
Mathematics. The only school level characteristic in Level 2 of the HLM analysis that
was significant was the percentage of students receiving FreedReduced Lunch, Verbal,
in Cohort 201 1.

Chapter V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

This chapter summarizes this study and its components for the purpose of
determining if charter schools at the high school level and the choice they provide have
an impact on educational outcomes in Palm Beach County, FL. The findings will be
quantified and described. Conclusions will be drawn and recommendations derived from
the data. Further investigation will be suggested as needed as a result of these analyses.

Summary of the Study
Charter school effectiveness and its comparison to public school performance has
been a topic of study and vast debate since the creation of charter schools in this country.
Numerous research studies have been conducted to analyze test scores of students in
charter schools against those in traditional public schools. One area with a small amount
of meaningful research is college readiness as an outconle of high school education in
traditional public high schools and charter high schools. To date, most major research
studies have been focused in the K-8 arena. Hindering quality research is also the
difficulty in obtaining student level data on a large scale. National research has been
limited to those that include a comnlon assessment across states, particularly, NAEP at
grades 4 and 8.
Chapter I of this research provided background information about public versus
charter research, its political controversies, problems with current research, a hypothesis,
research questions, purpose, limitations and delimitations of the study and definition of
terms. Chapter I1 reviewed the literature currently available on this topic and related to
this study. Included in this chapter were methodologies and design of historic studies and

their results, as well as a history of charter school legislation in Florida. Chapter I11
introduced the research design and methodological plan of this study and background
information about Hierarchical Linear Modeling, or HLM. Hierarchical Linear Models
(HLMs) are a type of mixed linear statistical analysis models with data that exists at more
than one level. Chapter IV was a presentation of the data findings and analyses yielded
from HLM.
From a political context, the proper and accurate analysis of achieven~entbetween
school types can have a remarkably large impact on future policy. Recent legislation for
educational reform, A Bluepi-iiztfor. Rejoyin: The Reauthorization ofthe Elementary and
Secondary Education Act (USDOE, 2010) requires "Equity and Opportunity for All

Students" calling for states to increase the number of charter schools and/or choice
options without voter approval (Tienken, 2010). Lubienski and Lubienski (2006)
concluded that despite the strong reform efforts focused on school choice options, when
demographic variables are controlled for, especially when using HLM, there is very little
variation between school types, but rather the variation occurs within schools between
student groups. They suggested that closing the achievement gap would yield far greater
results. Preparing students for college is a high priority as parents, business leaders, and
politicians emphasize the importance of a highly educated workforce and citizenry.
Nearly 80 percent of 4 year colleges and universities use the SAT Reasoning Test (SATI) to assess college readiness and consider it a good predictor of success in higher
education.

The research questions for this study are as follows: Is there a difference between
traditional public high school and charter high school student SAT-I scores when subsets
of local cohorts of students in Palm Beach County, FL with multiple, similar
characteristics are controlled for analysis? What is the student level control which yields
the highest impact on SAT-I scores in charter schools and traditional high schools? At the
school level, what variable has the highest impact on SAT-I scores?
The hypothesis for this study was: There will not be a statistical difference
between traditional public school student performance and charter school student
performance on SAT-I scaled scores when students in a local cohort of the same
racelethicity, gender, economic status, academic profile, and attendance zone are
compared using Hierarchical Linear Modeling.
Rejection of the null hypothesis would mean that there would be significant
differences between the Verbal and Math SAT-I scores of traditional high school students
and charter high school students.
Discussion

In determining whether there was difference between traditional public high
school and charter high school student SAT-I scores when stnall cohorts of students in
Palm Beach County, FL with multiple, sitnilas characteristics were controlled for
analysis, the research conducted produced varying results for each subject, critical
reading, or Verbal scores, and Mathematics scores.
For critical reading, or Verbal SAT scores, traditional high school students
outperformed charter high school students by 35 points in Cohort 2010 and 201 1 and

before controlling for Level 1, student characteristics. This difference was not considered
significant. When student characteristics were added to the analysis, the difference was
reduced to 13 points in Cohort 201 0 and 9 points in Cohort 201 1 and also not found to be
significant. When student characteristics and school characteristics were accounted for,
the difference was reduced to 9 points in Cohort 201 0 and 18 points in Cohort 20 1 1, and
again, not significant. These findings would support the stated hypothesis.
For Mathematics SAT scores, the research produced opposing results. Before
student characteristics were controlled for, traditional high school students outperformed
charter high scl~oolsstudents by 53 points in Cohort 201 0. This was significant at the
.050 level (.016). In Cohort 201 1, the difference was 62 points and significant at .001.
When student characteristics were added to the analysis, the difference in points was
reduced to 29 in Cohort 201 0 and remained significant at the .010 (.003) level. In Cohort
201 1 the point difference was 45 and significant at .000. In the final model of analysis,
when all characteristics both Level 1 and Level 2 were accounted for, traditional public
high schools students continued to outperform charter high school students by 25 points
in Cohort 201 0 with a significance of .006 and 42 points in Cohort 201 1 with a
significance of .000. These findings do not support the stated hypothesis. In
Mathematics, the null hypothesis is rejected.
The results of this research offer varying results from those of researchers who
found charter schools to be outperforming public schools across the nation (FLDOE,
2009c; Greene et al. 2003; Hoxby, 2004; Hoxby & Rockoff, 2006; MADOE, 2006;
Miron, 2005; Sass, 2006; Witte et al. 2004). Critical reading, or Verbal results indicate
statistical similarity between traditional public schools and charter schools, especially

when student characteristics are controlled and accounted for. This is consistent with the
findings of previous research conducted by B a n et al. (2006); Braun et al. (2006);
Hanushek et al. (2005); Lubienski & Lubienski, (2006); Roy & Mishel, (2005); Zimmer
et al. (2008); and Zimmer et al. (2009).
Barr, Sadovnik, and Visconti (2006) analyzed how charter schools in Newark, NJ
were performing relative to their public school counterparts using student level data
comparing similar types of students was analyzed. In fourth grade, charter schools had a
slightly higher average performance for language arts, but a lower average in
mathematics. However, the difference between these two averages was not statistically
significant. No conclusions could be made that there were large differences (if any) in
the average performance.
Braun et al. (2006) compared NAEP scale scores in grade 4 reading and math
together and when "selected characteristics of students and/or schools were taken into
account" (p. 4). These characteristics included gender, racelethnicity, disability status,
and ELL identification. In math, the average charter school mean was 5.8 points lower
than a public school and then 4.7 points lower after adjusting for student characteristics.
In reading: "after adjusting for selected student characteristics" the difference in means
changed from 5.2 to 4.2. According to the results, two-thirds of the discrepancies among
all students can be attributed to the variation between students within schools.
Hanushek et al. (2005) investigated the quality of charter schools in Texas in
tenns of mathematics and reading achievement using a value-added, fixed effect,
multivariate approach at the student level. controlling for both student and school level
variables. The team noted that "fully accounting for individual differences" is vitally

necessary to the validity of the study (p. 6). By employing panel data with multiple
observations for each student, there was greater estimate in the variance between the
outcome of attending a charter school versus attending a regular public school. Overall,
charter schools perform similarly to regular public schools on average.
Lubienski and Lubienski (2006) also utilized Hierarchical Linear Modeling and
similar results were found. NAEP mathematics exam results from 2003 in both grade 4
and grade 8 were analyzed and compared in public schools, charter schools, and different
types of private schools "to study the relationship between school type and math
achievement, while controlling for demographic differences in the populations served by
the schools" (p. 2). Their study sought to control for socioeconomic status, racelethnicity,
gender, disabilities, limited English proficiency, and school location. The study, much
like that of Braun et al. (2006) demonstrated that demographic differences between
students in different school types more than account for the relatively high raw scores of
private schools and charter schools.
Joydeep Roy and Lawrence Mishel(2005) argued that when characteristics of the
students are controlled for, almost all of the differences in performance become
nonsignificant. Their research offered a critical analysis of Caroline Hoxby's 2004 study.
Zimmer, Blanc, Gill, and Christman (2005) conducted a value-added panel study on
Philadelphia's charter schools using a fixed-effect, multivariate design, disaggregating
data at the student level with explanatory student and school controls (Nicotera, 2009).
This study sought to examine the educational effects on reading and mathematics
achievement for charter school students. With the data available, the team was able to
control for student level information such as racelethnicity, grade, and test scores in

reading and math. For the purpose of the study, four different test measures were used in
analysis: Pennsylvania System of School Assessment (PSSA) in Reading and Math,
Stanford 9 (SAT-9), Terra Nova Math, and Terra Nova Reading. The results of this
comprehensive analysis suggested that charter school performance was statistically
"indistinguishable" from traditional public schools. Neither the reading or math analyses
were statistically significant.
Zimmer et al.'s (2009) Ciiurtcr Schools in Eight States: Eflects on Achievenzent,
Attainment, Integration, and Competition utilized regression models to conclude: charter
school students have test scores that are comparably similar to traditional public school
students; test scores generally are about the same in math and reading comparatively
between charter schools and traditional public schools.
Mathematics data comparisons found results consistent with other research
conducted by Bifulco and Ladd, 2004; FLDOE, 2006; and Nelson et al. 2004.
Bifulco and Ladd (2004) investigated value added effects, using a fixed-effect,
multivariate approach while controlling for student and school control variables. For this
study, individual student level panels were created for five cohorts of students in third
grade from 1996 to 2000. They used repeated observation on individual students to
control for individual fixed-effects. They denote that the primary purpose is to compare
the test score gain of students in charter schools to the test score gains made by the same
students when they are observed in traditional public school. Results from this study
show that students in charter schools do not do as well as students in traditional public
schools, but they are careful to emphasize that some of this can be attributed to the
charter school rather than to student characteristics. In addition, this study reported that

charter school students also made smaller annual gains than "observationally similar
students" (p. 19). By comparing the same students in both charter schools and traditional
public schools, the negative effects of charter schools are more apparent in this analysis.
In 2006, the Florida Department of Education published a study which analyzed
proficiency on the Florida Comprehensive Assessment Test, the study concluded that a
greater percentage of traditional public school students were proficient in both reading
and math than those students attending charter schools.
Nelson et al. (2004) found twice that charter school students in Grade 4 scored
significantly lower in Reading and Math than regular public school students. When
controlling for race and socio-economic status. students participating in the federal
FreeIReduced Lunch program also scored higher in regular public school.
In this study, the student level control which yielded the highest impact on SAT-I
scores in charter schools and traditional high schools was the identification as an ESE
student or student with a disability, for both Verbal and Mathematics scores in Cohort
201 0 and Cohort 20 1 1 . The next largest difference was found when comparing race
among students. White students substantially outperform Black students and Hispanic
students, respectively, in both subjects in Cohort 2010 and Cohort 201 1. The
achievement gap for Black students shows a slight improvement (-2) from Cohort 201 0
to Cohort 201 1 in Verbal scores and is equal in Math between cohorts. The achievement
gap for Hispanic students improves from Cohort 2010 to Cohort 201 1 (-3) in Verbal
Scores and in Mathematics, also shows a slight improvement (-2).
For Verbal scores, the school level variable that produced the highest impact on
SAT-I scores and was statistically significant was the percentage of students participating

in FreeIReduced Lunch (FRL) at each school. This was true for Cohort 201 1. As the
percentage of FRL increased, the verbal score decreased by 1.77, or (- 1.77). This was
significant at the .050 level (.042). For mathematics scores, there was not a significant
difference that resulted from school characteristic controls in either Cohort 201 0 or
Cohort 201 1.
By using HLM the total variance can be calculated into the fraction attributable to
differences among students within schools and the fraction attributable to differences
between schools. From these calculations, it was determined that as characteristics are
added at both the student level and school level, Level 1 and Level 2, the differences in
achievement between school types is reduced. Most of the variation is found to be
between students within schools. This is consistent with the findings of the Braun et al.
study (2006) which concluded that two-thirds of the discrepancies among all students can
be attributed to the variation between students within schools and Lubienski and
Lubienski (2006).
Recommendations

For both Verbal and Mathematics, implications for practice, policy and future
research are presented by the data comparisons.
Practice

1. The School District of Palm Beach County must include charter high schools
in its best practices for college readiness and preparing students for higher education.
Charter high schools need to invest in the opportunity of post-secondary education for
their students, perhaps offering SAT-I preparation courses and tutorials through College
Board.

2. The School District of Palm Beach County should continue to tout and
celebrate the success of its traditional high schools and utilize this achievement as part of
the marketing plan to attract and retain students who might othenvise choose charter
school or private school options. "Compared to all districts in the State, the School
District of Palm Beach County had the highest number of high schools receiving a grade
of "A" (14) when charter schools are excluded and the second highest (1 5)' to Dade's
first (17), when charter schools are included" (SDPBC, 2010).

3. The School District of Palm Beach County should readily examine and modify
the curricular progam for critical reading skills among all high school students to
improve Verbal score achievement.
4. College Board initiatives and Pre-AP strategies are critical at the middle school

level as middle level educators take a vested interest in preparing students for high
school. Vital conversation should be occurring through vertical teams of middle and high
school administrators and teachers.
5. The achievement gap between White and Black students on both the SAT

Verbal and SAT Math is substantial. The Superintendent's Task Force - Connecting for
Success should examine these results and consider them when developing and modifying
their initiatives.
6. All schools, traditional public schools and charter, should adopt best practices,

curricula, and methods that have proved to be successful and resulted in improved student
achievement. Although the intent of charter schools includes the options for individuality
and variety from district initiatives, the originality might be examined for return on
investment.

7. Underachieving charter schools should be closely examined for future funding
which occurs at the expense of the state and local tax payer. In the past, schools have
been closed at the discretion of the Superintendent due to financial mismanagement or
incompetence, but to date, never for poor achievement.

Policy

1 . Opponents of school choice can use these results as part of the lobbying
campaign in Tallahassee and Washington to support their position about comprehensive
school choice, including charters, tax-credit scholarships and vouchers. The results of
this study do not support, and actually negate school choice proponents.

2. The vast differences in scores by those students considered ESE in comparison
with those who are not identified as having a disability should lead to an examination of
IDEA and the laws which protect students through testing accommodation and
modifications to ensure that proper and lawfid procedures are taking place when students
are taking the SAT-I.

Future Research

1. Additional research should be conducted as a value-added model that includes
the previous achievement of students taking the SAT-I in both FCAT Reading and FCAT
Math, beginning with eighth grade performance, to analyze a more comprehensive
picture.

2. Additional student characteristics might be added to future multi-level models
to include the impact of ELL status on the Verbal scaled score results for SAT-I.

3. An examination of other variables that have possibly impacted the differing
results of the Mathematics analysis should be conducted in both traditional high schools
and charter high schools.
4. It would be prudent to conduct in depth research into the instructional practices

being implemented by mathematics teachers in both traditional high schooIs and charter
schools to determine variations which may attribute the substantial difference in SAT
Math results in traditional high schools.
5. Coinparisons should be conducted between charter schools to determine those
schools whose students perform better. From these results, comparisons should be made
of organizational structure which may impact student performance, including financial
management and fiscal responsibility.
6. Comparison research can be conducted with that of the "Urban 7," the

comparable urban school districts in the State of Florida to look for similar trends in these
results.
Conclusion

"Public education is the genius of our democracy and graduation is the crown
jewel" (Johnson, personal communication, May 5, 201 0). But is graduation merely
enough? Aren't we as American educators indebted to ensuring that our students are
college ready and able to be co~npetitivein a global, technologically advanced economy
that has "flattened" (Friedman, 2005) over the last two decades? If we are truly investing
in the future of our country, then aren't we vested in the post-secondary success of our
students?

As public h n d s continue to be diverted from the traditional public education
system, the success of charter school students and their level of college readiness must be
taken into consideration as policy makers continue to introduce legislation and pass laws
about comprehensive school choice both at the federal and state level. Arguments about
alternative hnding options for private schooling and comprehensive school choice are
among the most passionately debated issues of our time. Supporters of these systems
contend that charter schools outperform traditional public schools and create competition
for traditional public schools to raise achievement. Opponents argue that charter schools
are yet one more diversion of funds away from needy public schools (Henig, 2008).
Supporters and opponents alike use student achievement data to support their
position. However, supporters cannot use the achievement data from this study to
support their debate. When using Hierarchical Linear Modeling to compare
SAT-I scores of traditional public high school students and charter high school students,
there is either no statistical difference or traditional high school students outperform
charter students.
This conclusion in no way is to imply that traditional public schools are doing an
adequate job or do not need serious improvement. The Achievement Gap in America
continues to be staggering and the results of this research supported this notion. The
Achievement Gap is a matter of race and socio-economic status, both of which had
statistically significant differences in this study. Across the United States, a gap in
academic achievement persists between minority and disadvantaged students and their
White counterparts. This is one of the most pressing education-policy challenges that
states currently face. As McKinsey and Company (2009) purported, closing America's

educational achievement gaps could have dramatic social and economic impacts. When
analyzing the long-term financial impacts of achievement gaps for individuals, shortfalls
in academic achievement impose heavy and often tragic consequcnces, iilcluding lower
earnings, poorer health, and higher rates of incarceration. The report estimates that
closing the gap in the United States could increase the annual Gross Domestic Product
(GDP) by as much as $525 billion. The report concludes, "These educational gaps
impose on the United States the economic equivalent of a permanent national recession"
(P. 5).
As educators, we have serious work before us and reform efforts must be
proactive in making positive changes for our system. School choice should not and
cannot be expanded at the expense of those students who faithfully choose a traditional
public school. Regulations for academic success must be mandated if government and
tax-payer funding continues to be diverted to comprehensive school choice options.
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HLM 6 Hierarchical Linear and Nonlinear Modeling
Stephen Raudenbush, Tony Bryk, & Richard Congdon
Scientific Software International, Inc. (c) 2000
techsupport@ssicentral.com
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Module :
HLM2.EXE (6.08.29257.1)
Date:
20 December 2010, Monday
Time :
16: 19:44
...............................................................................

SPECIFICATIONS FOR THIS HLM2 RUN
Problem Title: Verbal, 2009 scores, Cohort 2010
The data source for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\Cheek2009.mdm
The command file for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2009.hlrn
= C:\Users\Dale\Documer~ts\Cheek, FaithOutput file name
Ann\hlrnZ.txt
The maximum number of level-l units
5176
The maximum number of level-2 units = 30
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood

-

Weighting Specification
.......................

Level 1
Level 2
Precision

Weighting?
no
no
no

Weight
Variable
Name

Normalized?

The outcome variable is VERBALSS
The model specified for the fixed effects was:
....................................................

The model specified for the covariance components was:
.........................................................

Sigma squared (constant across level-2 units)
Tau dimensions
INTRCPTl

Summary o f t h e model s p e c i f i e d ( i n e q u a t i o n f o r m a t )
...................................................
L e v e l - 1 Model

L e v e l - ? - Model

BO

=

GOO + UO

I t e r a t i o n s s t o p p e d d u e t o s m a l l c h a n g e i n l i k e ] - i h o o d function

Sigma-squared

=

9480.99542

Tau
INTRCPT1,BO

2048.18196

Tau (as correlations)

IMTRCPT1,BO

1.000

....................................................
Random level-1 coefficient
Reliability estimate
....................................................
INTRCPTl, BO
0.869
....................................................

The value of the l i k e l i h o o d function at iteration 6

=

-3.108557Et004

The outcome variable is VERBALSS
Final estimation of fixed effects:
Approx .

Standard
Fixed Effect

For

INTRCPT1,
I N T R C P T 2 , GOO

Coefficient

Error

T-ratio

d.f.

'2-value

BO

484.93.3415 8.863984
54.708
29
............................................................................

0.000

The outcome variable is VERBALSS
Final estimation of fixed effects
(with robust standard errors)
Standard
Approx .
Coefficient
Error
T-ratio
d.f.
............................................................................
For
I N T R C P T l , BO
INTRCPT2, GOO
484.933415
8.702869
55.721
29
...........................................................................
Fixed Effect

Statistics for current covariance components model
..................................................
Deviance
= 62171.132360
Number of estimated parameters = 2

P-value
0.000
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Stephen Raudenbush, Tony Bryk, & Richard Congdon
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Module :
HLM2.EXE (6.08.29257.1)
Date:
20 December 2010, Monday
Time :
16:27:59
Program:
Authors :
Pub1 isher:

SPECIFICATIONS FOR THIS HI242 RUN
Problem Tit1.e: Verbal, 2010 scores, Cohort 2011
The data source for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2010.mdm
The comnand file for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2010.hlm
Output file name
= C:\Users\Dale\Documents\Cheek, FaithAnn\hlrnZ.txt
The maximum number of level-1 units = 6317
The maximum number of level-2 units = 28
The maximurn number of iterations = 100
Method of estimation: restricted maximum 1ikei.ihood
Weighting Specification
.......................

Level 1
Level 2
Precision

Weighting?
no
no
no

Weight
Variable
Name

Normalized?

The outcome variable is VERBALSS
The model specified for the fixed effects was:
....................................................

The model specified for the covariance components was:
.........................................................
Sigma squared (constant across level-2 units)
Tau dimensions
INTRCPTl

Summary of the model specified (in equation format)
...................................................

Level- 1 Plociel

Level-2 Model
130

=

GOO t U O

Iterations stopped due to small change in likelihood function

Sigma-squared

=

Tau
INTRCPT1, BO

2170.03070

9685.61238

T a u ( a s correlations)
INTRCPTl, BO 1 . 0 0 0
....................................................

Random level-]. c o e f f i c i e n t
R e l i a b i l i t y estimate
....................................................
INTRCPT I-, BO
0.943
....................................................
T h e v a l u e of the l i k e l i h o o d f u n c t i o n at i t e r a t i o n 3

=

-3.800046S+004

The o u t c o m e v a r i a b l e i s VERBALSS

Fixed E f f e c t

Coefficient

Standard
Error

T-ratio

Approx.
d.f.

............................................................................
For
I N T K C P T l , BO
INTRCPT2, GOO
475.789283
9.067408
52.472
27

P-value

0.000

T h e outcome v a r i a b l e i s VERBALSS

Tina1 e s t i m a t i o n of f i x e d e f f e c t s
( b ~ i t hr o b u s t s t a n d a r d e r r o r s )

Fixed Effect
For

INTRCPTl, BO
INTRCPTZ, GOO

Coefficient

475.789283

Standard
Error

T-ratio

8.897970

S t a t i s t i c s f o r c u r r e n t c o v a r i a n c e components

..................................................
Deviance
= 76000.911004
Number o f e s t i m a t e d parameters = 2

nod el

5.3.472

Approx
d.f.

.

27

P-value

0.000
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techsupport@ssicentral.com
www.ssicentral.com
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Module:
HLM2.EXE (6.08.29257.1)
Date:
20 December 2010, Monday
Time :
16:22: 4
Program:
Authors:
Publisher:

...............................................................................

SPECIFICATIONS FOR THIS ALM2 RUN

Problem Title: Math, 2009 scores, Cohort 2010
The data source for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\Cheek2009 .mdm
The command file for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2009.hlm
Output file name
= C:\Users\Dale\Documents\Cheek, FaithAnn\hlmZ.txt
The maximum number of level-1 units = 5176
The maximum number of level-2 units = 30
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood
Weighting Specification
.......................

Level i
Level 2
Precision

Weighting?
no
no
no

Weight
Variable
Name

The outcome variable is

Normalized?

MATHSS

The model specified for the fixed effects was:
....................................................

INTRCFTI, 6 0

INTRCPTZ, GOO

The model specified for the covariance components was:
.........................................................
Siqma squared (constant across level-2 units)
Tau dimensions
INTRCPTl

Sununary of t h e model specified (in e q u a t i o n format)

...................................................
Level-1 Model

Level-% Model
DO = GOO

t

UO

Iterations stopped due to s m a l l c h a n g e in likelihood functj-on

Tau
INTRCPTZ,BO

2200.04540

Tau (as correlations)
INTRCPTl,BO 1.000
....................................................

Random level-l coefficient

Reliability estimate

....................................................
INTRCPTl, RO
0.871
....................................................

The value of t h e likelihood function a t iteration 5

=

-3.117293Et004

The outcome variable is

Fixed Effect

Coefficient

Standard
Error

T-ratio

Approx .
d.1.

P-value

---------------------------------------------------------------------------For
INTRCPTl, BO
INTRCPT2, GOO

The outcome variable is

MATHSS

Tina1 estimation of fixed effects
(with robust standard errors)
Approx.
Standard
Fixed Effect
Coefficient
Error
T-ratio
d.f.
............................................................................
For
INTRCPT1, BO
INTRCPT2, GOO
487.816147
9.009797
54.143
29

P-value

0.000

Final estimation of variance components:
Random Effect

Standard
Deviation

Variance
Component

Statistics for current covariance components model

..................................................

Deviance
Number of estimated parameters

=
=

62345.867294
2

df

Chi-square

P-value
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Publisher:
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16:28:38

Module :
Date:
Time :

SPECIFICATIONS FOR THIS MLM2 RUN

Problem Title: Math, 2010 scores, Cohort 2011
The data source for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2010.mdm
The command file for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2010.hlm
Output file name
= C:\Users\Dale\Documents\Cheek, FaithAnn\hlm2.txt
The maximum number of level-1 units = 6317
The maximum number of level-2 units = 28
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood
Weighting Specification
.......................

Level 1
Level 2
Precision

Weighting?
no
no
no

Weight
Variable
Name

The outcome variable is

Norrnali zed?

MATHSS

The model specified for the fixed effects was:
....................................................

INTRCPTI, BO

INTRCPTZ, GOO

The model specified for the covariance components was:
.........................................................
Sigma s q u a r ~ d (constant across level-2 units)
Tau dimensions
INTRCPTl

Summary of the model specified (in equation format)
...................................................
Level-1 Model
Y = B O t K

Level-2 Model
BO = GOO +

uv

Iterations stopped due to small change in l i k e l - i h o o d function

Sigma-s q u a r e d

=

10104.77145

Tau
INTRCPT1, BO

2503.66572

Tau (as correlations)
I N T R C F T l , BO

1.000

....................................................
Random l e v e l - 1 c o e f f i c i e n t
R e l i a b i l i t y estimate
....................................................
INTRCPTl, BO
0.947
....................................................
T h e v a l u e o f t h e likelihood f u n c t i o n a t iteration 4 = -3.813553E+004

The outcome variable is

MATHSS

Final estimation of fixed effects:

Fixed Effect
For

Coefficient

Standard
Error

T-ratio

Approx.
d.f.

P-value

----------------Standard
Error
T-ratio

Approx.
d.f.

P-value

INTRCPTl, B0
INTRCPT2, GOO

T h e outcome variable is

MATHSS

Final estimation of fixed effects
(with robust standard errors)
.....................................

Fixed Effect

Coefficient

Final estimation of variance components:
Random Effect
INTRCPTI,

level -1,

U0
7

Standard
Deviation

Variance
Component

50.03664
100.52249

2503.66572
10104.77145

Statistics for current covariance components model
..................................................
= 76271.063737
Deviance
Number of estimated parameters = 2

..........................
df
Chi-square P-value
27

1434.79416

0.000
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HLM Output for Model B, Verbal and Math

Program:
Authors:
Publisher:

--------Module :
Date:
Time :

HLM 6 Hierarchical Linear and Nonlinear Modeling
Stephen Raudenbush, Tony Bryk, & Richard Congdon
Scientific Software International, Inc. (c) 2000
techsupport@ssicent~al,com
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...............................
HLM2.EXE (6.08.29257.1)
24 December 2010, Friday
13:14:26

SPECIFICATIONS FOR THIS MLM2 RUN
Problem Title: Verbal, 2009 scores, Cohort 2010
The data source for this run = C:\Users\Dale\Docurnents\Cheek, FaithAnn\Cheek2009.mdm
The command file for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2009.hlm
Output file name
= C:\Users\Dale\Documents\Cheek, FaithAnn\hlm2.txt
The maximum number of level-1 units = 5176
The maximum number of level-2 units = 30
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood
Weighting Specification
.......................
Weight
Variable
Level 1
Level 2
Precision

Weighting?
no
no
no

Name

Normalized?

The outcome variable is VERBALSS
The model specified for the fixed effects was:
....................................................
Level-1
Coefficients
INTRCPTl, BO

Level-2
Predictors
INTRCPTZ, GOO
SCHTP-L2, GO1

The model specified for the covariance components was:
.........................................................
Sigma squared (constant across level-2 units)
Lau dimensions
INTRCPTl

Summary of the model specified (in equation format)
...................................................
Level-1 Model

Level-2 Model
BO = GOO t GO1" (SCHTP-L 2 ) + UO
Iterations stopped clue to small change in likelihood function

Tau
I N T R C P T 1 , B0

1981.27410

Tau (as correlations)
I N T R C P T l , BO 1.000
....................................................
Random level-1 coefficient
Reliability estimate
....................................................
I N T R C P T l , 80
0.867
....................................................

The value of the likelihood function at iteration 6

=

-3.108137E+004

The outcome variable is VERBALSS
Final estimation of fixed effects:
Standard
Approx.
Fixed Effect
Coefficient
Error
T-ratio
d.f.
............................................................................
For
INTRCPT1, 5 0
INTRCPT2, GOO
SCHTP-L2, G O 1

P-value

455.152856

22.920326

19.858

28

0.000

34.902221

24.787271

1.408

28

0.170

The outcome variable is VEKBALSS

Final estimation of fixed effects
(with robust standard errors)
............................................................................
Standard
Appro~.
Fixed Effect
Coefficient
Error
T-ratio
d.f.
P-value
............................................................................
For
INTRCPTI, BO
INTRCPTZ, GOO

SCHTP-L2, GO1

Random Effect

455.152856
34.902221

Standard
Deviation

23.896485
25.531128

Variance
Component

Statistics tor current covariance components model
..................................................
= 62162.741365
Deviance
Number of estimated parameters = 2

19.047
1.367

df

Chi-square

P-value
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Program:
Authors:
Publisher:

-----------------------------------------------------------------------------Module:
HLM2.EXE (6.08.29257.1)
Date:
24 December 2010, Friday
T irne :
13:20:49
.....................................

SPECIFICATIONS FOR THIS HLMZ RUN
Problem Title: Verbal, 2010 scores, Cohort 2011
The data source for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2010.mdm
The command file for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2010.hlm
Output file name
= C:\Users\Dale\Documents\Cheek, F a i t h Ann\hlm2.txt
The maximun~ number of level-1 units = 6317
The maximum number of level-2 units = 28
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood
Weighting Specification
.......................

Level 1
Level 2
Precision

Weighting?
no
no
no

Weight
Variable
Name

Normalized?

The outcome variable is VERBALSS
The model specified for the fixed effects was:
.............................................
Level- 1
Coefficients

Level-2
Predictors

The model specified for the covariance components

.........................................................

bias :

Sigma squared (constant across level-2 units)
Tau dimensions
INTRCPTl

Surnrnary of the model specified (in equation format)
...................................................

Level-1 Model

Level-2 Model
BO = GOO

t

COl*[SCHTP-L2) + UO

Iterations stopped due to s m a l l change in likelihood function

Sigma-squared

=

9685.83192

Tau (as correlations)
I N T R C P T l , BO 1.000
....................................................

Random level-1 coefficient

Reliability estimate

....................................................

INTRCPTl, BO

0.941

....................................................

The v a l u e of t h e l i k e l i h o o d f u n c t i o n a t i t e r a t i o n 2

=

-3.799440~t00.4

The outcome variable is VERBALSS
Final estimation of fixed effects:
............................................................................
Standard
Appsox .
Fixed Effect
Coefficient
Error
T-ratio
d.f.

P-value

............................................................................

For

INTRCPTl, BO
INTRCPT2, GOO
SCHTP-L2, GO1

445.839197
35.336380

22.803667
24.754755

19.551
1.427

26
26

0.000
0.165

............................................................................

The outcome variable is VERBALSS
Final estimation of fixed effects
(with robust standard errors)
............................................................................
Standard
Appro~.
Coefficient
Error
T-ratio
d.E.
P-value
Fixed Effect
............................................................................
For
INTRCPTl, BO
445.839197 15.025922
29.671
26
0.000
INTRCPT2, GOO
35.336380 17.892416
1.975
26
0.05 9
SCHTP-L2, GO1
............................................................................

Statistics for current covariance components model
..................................................
Deviance
= 75388.804 181
Number of estimated parameters = 2
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...............................................................................
Module :
HLM2.EXE (6.08.29257.1)
Date:
24 December 2010, Friday
Time:
13:11:28

SPECIFICATIONS FOR THIS HLM2 RUN

Problem Title: Math, 2009 scores, Cohort 2010
The data source for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\Cheek2009.mdm
FaithThe command file for this run = C : \ I l s e r s \ D a l e \ D o c u r n e n t s \ C h e e k ,
Ann\2009.hlm
= C:\Users\Dale\Documents\CheekI FaithOutput file name
Ann\hlmZ.txt
The maximum number of level-1 units = 5176
The maximum number of level-2 units = 30
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood
Weighting Specification
.......................

Level 1
Level 2
Precision

Weighting?
no
no
no

Weight
Variable
Name

The outcome variable is

Norrnali zed?

MATHSS

The model specified for the fixed effects was:
....................................................

Level-1
Coefficients
......................

INTRCPTI, BO

Level-2
Predictors
---------------

INTRCPT2, GOO
SCHTP-L2, GO1

The model specified for the covariance components was:
.........................................................
Sigma squared (constant across level-2 units)

Tau dimensions
INTRCPTl

Summary of the model specified (in equation format)

...................................................
Level-1 Model

Level-2 Model
BO = GOO + GOlk(SCHTP-L2) + UO

Iterations stopped due to small change in l i k e l i h o o d f u n c t i o n

Tau
INTRCPTl,BO

1885.79675

Tau (as correlations)
INTRCPT1,BO 1.000
....................................................
Random level-1 coefficient
Reliability estimate
....................................................

IMTRCPT1, BO

0.863

....................................................

The value of the l i k e l i h o o d function a t iteration 5

=

-3.116752Et004

The out.come variable is

MATHSS

Final estimation of fixed effects:
............................................................................
Standard
Appro~.
Fixed Effect.
Coefficient. Error
T-ratio
d.f.
P-value
............................................................................

For

INTRCPT1, BO
INTRCPT2, GOO
SCHTP-L 2 , GO1

442.598121
53.042286

22.575926
24.386078

19.GO5
2.175

28
28

0.000
0.038

............................................................................

The outcome variable is

WiTHSS

Final estimation of fixed effects
(with robust standard errorsj
Standard
Approx.
Fixed Effect
Coefficient
Error
T-ratio
d.f.
............................................................................
For
INTRCPTl, BO
INTRCPT2, GOO
442.598121 18.542156
23.870
28
28
2.568
SCHTP-L2, GO1
53.042286 20.658938

............................................................................

Statistics for current covariance components model
..................................................

Deviance
Number of estimated parameters

=

=

62335.03735'7
2

P-value
0.000
0.016
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MLM2. EXE (6.08.29257.1)
24 December 2010, Friday
13: 16: 10

Module :
Date:
Time :

...............................................................................

SPECIFICATIONS FOR THIS HLM2 RUN

Problem T l t l e : Math, 2010 scores, Cohort 2011
The data source for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\20l@ .mdm
The command file for this run = C:\Users\Dale\Documents\CheekI FaithAnn\2010.hlrn
= C:\Users\Dale\Documents\Cheek, FaithOutput file name
Ann\hlm2.txt
6317
The maximum number of level-1 units
The maximum number of level-2 units
28
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood

--

Weighting Specification
.......................

Level 1
Level 2
Precision

\r!eighting?
no
no
no

Weight
Variable
Name

The outcome variable is

Normalized?

MATHSS

The model specified for the fixed effects was:
....................................................

INTRCPTl, BO

INTRCPT2, GOO
SCHTP-L2, GO1

The model specified for the covariance components was:
.........................................................
Sigma squared (constant across level-2 units)

Tau dimensions
INTRCPTl

Summary of the model specified (in equation format)
...................................................

Level-1 Model

Level-2 Model
BO = GOO

t

GOl* ( S C H T P-L2)

t

UO

Iterations stopped due to small change in likelihood function

Tau
INTRCPT1,BO

2067.75903

Tau (as correlations)
INTRCPT1, BO

1.000

....................................................

Random l e v e l - 1 coefficient
Reliability estimate
....................................................
INTRCPT1, BO
0.940
....................................................

The value of the-likelihood function at iteration 3

=

-3.812756E+004

The outcome variable is

Fixed Effect

MATHSS

Coefficient

Standard
Error

T-ratio

Approx.
d. f .

P-value

INTRCPT1, BO
INTRCPT2, GOO
SCHTP-L2, GO1

For

The outcome variable is

MATHSS

Final estimation of fixed effects
(with robust standard errors)
...........................................................................

For

INTRCPT1, BO
INTRCPT2, GOO
SCHTP-L2, GO1

424.996490
62.308995

13.884509
16.971205

Final estimation of variance components:

30.609
3.671

26
26

.............................................................................

Statistics for current covariance components model
Oeviance
Number of estimated parameters

=
=

76255.120186
2

0.000
0.001

Appendix C
HLM Output for Model C, Verbal and Math

HLM 6 Hierarchical Linear and Nonlinear Modelinq
Stephen Raudenbush, Tony Bryk, & Richard Congdon
Scientific Software International, Inc. ( c ) 2000
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www.ssicentral.com
...............................................................................
Module:
HLM2.EXE (6.08.29257.1)
Date:
27 December 2010, Monday
Time:
11:49:49

Program :
Authors :
Publisher:

...............................................................................

SPECIFICATIONS FOR THIS HLM2 RUN

Problem Title: Verbal, 2009 scores, Cohort 2010
The data source for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\Cheek2009.mdm
The command file for this run = C : \ U s e r s \ D a l e \ D o c u r n e n t s \ C : h e e k ,
FaithAnn\2009.hlm
Output file name
= C: \Users\Dale\Docurnents\CheekI FaithAnn\hlmZ.txt
5176
The maximum number of level-1 units
The maximum number of level-2 units = 30
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood

-

Weighting Specification
.......................

Level. 1
Level 2
Precision

Weighting?
no
no
no

Weight
Variable
Name

Normalized?

The outcome variable is VERBALSS
The model specified for the fixed effects was:
....................................................

Level-l
Coefficients

Level-2
Predictors
---------------

SEX NUN slope,
slope,
slope,
RACE-ASI slope,
RACE-BLA slope,
R?'.cE-MIS slope,
RACE-MUL
slope,

FDLUN NM
ESE NUM

' # I

B1
B2
B3
84
85
B6
87

INTRCPTZ, GOO
SCHTP L2, GO1
INTRCPTZ, GIO
INTRCPT2, G20
INTKCPT2, G30
INTKCPT2, G40
INTRCPT2, G50
INTRCPT2, G60
INTRCPT2, G70

- The residual parameter variance for this level-1 coefficient has been set

to zero.

The model specified for the covariance components was:
.........................................................

Siyma squared (constant across level-% units)
Tau din~ensio~ns
INTRC PT 1

Summary of the niodel specified (in equation format)
...................................................
L e v e l - 1 Model

Y = BO + B1' (SEX NUM) t B2" (FDLUN NM) + % 3 * (ESE-N U M )
-M U L ) + R
BS* (RACE-BLA) t BG* (RACE-HIS) + B 7 * (RACE

-t

Level-2 Model
BO = GOO + GOl* (SCHTP-L2) + UO
GI0

B1

=

B2
B3

=

G20

=

G30

B4

=

G40

B5
B6

=

G50
G60
G70

B7

-

=

iterations stopped due to small change in likelihood function

B4* (RACE-ASI)

+

Tau
IN'TRCPTI,BO

'726.53810

Tau (as correldtions)
INTRCPTl,BO 1.000
....................................................

Random level-1 coefficient
Reliability estimate
....................................................
I N T R C P T l , EO
0.812
....................................................

The value of the likelihood function at iteration 6

=

-3.072398E+004

T h e outcome variable is VERBALSS

Final estimation of fixed effects:
............................................................................
Standard
Appro~.
Fixed Effect
Coef Eicient
Error
2'-ratio
d.f.
P-value
............................................................................
For
INTRCPT1, BO
INTRCPT2, GOO
513.397562 15.630274
SCHTP L2, GO1
12.718229 16.517843
For SEX-NUM slope, B1
INTRCPTZ, ~ 1 0
-0.673542
2.575526
For FDLUN NM slope, B 2
IN T R C P T ~G2
, 0
-35.472553
3.666749
For ESE NUM slope, B3
I N T R C P T ~ ,G30
-93.060421
7.305452
For RACE AS1 slope, B4
I N T K C P T ~ ,G40
-4.311028
6.372485
For RACE BLA slope, B5
IMTRCPT~,
G50
-68.222870
4.043914
For RACE HIS slope, B Q
INTRCPTZ, ~ 6 0
-25.252206
3.80214 9
For RACE MUL slope, B7
INTRCPT~,G70
2.358100
7.009854
..............................................

The outcome variable is VERBALSS
Final estimation of fixed effects
(with robust standard errors)
Standard
Approx.
Fixed Effect
Coefficient
Error
T-ratio
d.f.
............................................................................
For
INTRCFTl,
INTRCPT2, GOO
SCHTP L2, GO1
For SEX-NUM slope,
INTRCPTZ,
GIO
For FETJJN NYi slope,
INTRCP?~, G20
For ESE N U M slope,
I N T R C P T ~ ,G30
For RACE AS1 slope,
~ 4 0
For R4CE BLH slope,
G50
For RACE HIS slope,
INTRCPT~,
G60
For RACE MUL slope,
INTRCPT~,G70

IMTRCPT~,
INTRCPT~,

Final estimation of variance components:
.............................................................................

P-value

Random Effect

Standard
Deviation

Variance
Component

Statistics for current covariance components model
--------------------------------------------------

Deviance
Number of estimated parameters

=
=

61447.962367
2

df

Chi-square

P-value

Program:
Authors :
Publisher:

HLM 6 Hierarchical Linear and Nonlinear Modeling
Stephen Raudenhush, Tony Bryk, & Richard Congdon
Scientific Software International, Inc. (c) 2000
techsupport@ssicentral.com
www.ssicentra1.com

...............................................................................

Module :
Date:
Time :

HLPi2.EXE (6.08.29257.1)
27 December 2010, Monday
12: 5: 2

...............................................................................

SPECIFICATIONS FOR THIS HLM2 RUN

Problem Title: Verbal, 2010 scores, Cohort 2011

-

The data source for this run
C:\Users\Dale\Documents\Cheek, FaithAnn\2010.mdrn
The corrmand file for this run = C:\l!sers\Dale\Documents\Cheek, FaithAnn\2010.hlrn
Output file name
= C: \[Jsers\Dal.e\Documents\Cheek, FaithAnn\hlrnZ.txt
The maximum number of level-1 units = 6317
The maximum number of level-2 units = 25
The maximum number of iterations = 100
Method of estimation: restricted ma:cimurn likelihood
Weighting Specification
.......................

Level 1
Level 2
Precision

Weiqhting?
no
no
no

Weight
Variable
Name

Normalized?

The outcome variable is VERBALSS
The model specified for the fixed effects was:
....................................................

Level-2
Predictors
INTRCPTI,
#
#
/t
#
#
#
#
' # I

SEX-NUM slope,
FDLUN NM slope,

ESE NUM slope,
RACE-ASI slope,
RACE-BLA slope,
RACE-HIS slope,
RACE-MUL
slope,

INTRCPT2, GOO
SCHTP LZ, GO1
INTRCPT~,
GI0
INTRCPT2, G20
INTRCPTZ, G30
INTRCPT2, G4 0
INTRCFT2, G50
INTRCFT2, G60
INTRCPT2, G70

- The residual parameter variance for this level-1 coefficient has been set

to zero.
The model specified for the covariance components was:
.........................................................
Siqma squared (constant across level-2 units)

Tau dimensions
INTRCPTl

Summary of the model specified (in eyuation format)
...................................................

Level-1 Model

Y

=

BO + Bl*(SEX NrJM) + R2'(FDLUM
NM) t B 3 * (ESE-- NUM)
+ ~ ~ ~ ' ( R A-CHIS)
E
+ B 7 * (RACE-MUL) + R

t

B 5 * (RACE-BLA)

Level-2 Model
BO = GOO + GOl+(SCHTP-L2) + UO
B1 = G I 0
8 2 = G20
B3 = G30
B4 = G40
B5 = G50
B6 = G60
B7 = G70
Iterations stopped due to small chanqe in likelihood function

B4* (RACE-ASI)

t

Sigma-- squared

=

8477.48193

Tau

INTRCPTl,BO

958.18042

T a u ( a s correlations)

INTRCPT1,BO

1.000

....................................................

Random level-l coefficient

R e l i a b i l i t y estimate

....................................................

INTRCPT1, BO

0.911

....................................................

T h e v a l u e o f t h e l i k e l i h o o d function at iteration 5

=

-3.754712Et004

The outcome variable is VERBALSS
Final estimation of fixed effects:

Fo r

INTRCPTI,

INTRCPT2, GOO
SCHTP L2, GO1
For SEX-NUM slope,
INTRCPT~,G10
F o r FDLUN NM slope,
I N T R C P ? ~ , G2 0

For

ESE NUM slope,

INTRCPT~,
G30

For RACE AS1 slope,
INTRCFT~, G4 0
For RACE BLA slope,
G50
For RACE HIS slope,
INTRCFT~,
G60
For RACE MUL slope,
INTRCFT~, G7 0

TNTRCPT~,

-------------------

The outcome variable is VERBALSS
Final estimation of fixed effects
(with robust standard errors)

Fixed Effect

-- - --- - ---.

Coefficient

Standard
Error

500.066456
18.774284

9.374960
10.498585

3.028347

2.137604

J6.947361

3.670927

-83.614514

6.891862

-1.863877

6.24113A

-66.078723

6.548901

-22.201336

3.769647

2.624133

10.557725

----------------------------------------------For
INTRCPTl, BO
INTRCPTZ, GOO
SCHTP L2, GO1
For SEX-NUM slope,
1NTRC~TZ
, G 10
For FDLUN NM slope,
INTRCPT~,G20
For ESE NUM slope,
INTRCPTZ
, ~ 3 0
For RACE A S 1 slope,
INTRCPTZ
, ~4 0
For RACE BLA slope,
INTRCPTZ, ~ 5 0
For RACE HIS slope,
INTRCPTZ,
~ 6 0
For RACE MUL slope,
INTRCPTZ, ~ 7 0

B1
B2
B3

B4
B5
B6

B7

rinal estimation of variance components:

Approx.
T-ratio

d.f.

P-value

Statistics for current covariance components model
..................................................
Deviance
= 75094 .2.36915
Number of estimated parameters = 2

HLM 6 Hierarchical Linear and Nonlinear Modeling
Stephen Raudenbush, Tony Bryk, & Richard Congdon
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Program:
Authors:
Publisher:

SPECIFICATIONS FOR THIS HLM2 RUN

Problem Title: Math, 2009 scores, Cohort 2010
The data source for this run = C:\IJsers\Dale\Documents\Cheek, FaithAnn\Cheek2009.m(-lm
The command file for this run = C:\Users\Dale\Documents\Cheek, FaithHnn\2009.hlm
Output file name
= C: \Users\Dale\Documents\Cheek, FaithAnn\hlmZ.txt
The maximum number of level-1 units = 5176
The maximum number of level-2 units = 30
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood
Weighting Specification
.......................

Level 1
Level 2
Precision

Weighting?
no
no
no

Neight
Variable
Name

The outcome variable is

Normalized'?

MATHSS

Level-2
Predictors

Level-]
Coefficients
-

INTRCPT1, BO
SEX NUM slope,
slope,
slope,
RACEASI slope,
RACE-BLA slope,
RACE~HISslope,
RACE-MUL slope,

FDLUN NM
ESE NUM

' # I

B1.

BZ
B3
B4

B5
B6
B7

INTRCPT2, GOO
SCHTF L2, GO1
INTRCPT~,GI0
INTRCPT2, G20
INTRCPT2, G30
INTRCPTZ, G40
INTRCFT2, G50
INTRCPT2, G60
INTRCPT2, G70

- The residual parameter variance for this level-1 coefficient has been set

to zero.

The model specified for the covariance components was:
.........................................................

Sigma squared (constant across level-2 units)

Tau dimensions
INTRCPTI

Summary

of the model specified (in equation format)

...................................................

Level -1 Model

Y = BO + B l k ( S E X NUM) t BZ*(FDLUN NM) t B3*(ESE-NUM) + B4+(RACE-ASI)
t R
-MUL)
B5& (RACE-BLA) t BGk (RACE-HIS) + B7* (RACE
Level-2 Model
BO = GOO + GOIA (SCHTF L2)
Bl = (;lo
B2 = G20
8 3 = G3O
B4
B5

=

G40

=

B6

=

B7

=

G50
G60
G70

-1

UO

Iterations stopped due to small change in likelihood function

t

Tau
INTRCPT1,BO

651.55613

Tau (as correlations)
INTRCPT1,BO 1.000

The value of the likelihood function at iteration 4

=

-3.fl71556Et004

The outcome variable is

MATHSS

Final estimation of fixed effects:
Standard
Approx.
Fixed Effect
Coefficient
Error
T-ratio
d-f.
............................................................................
For
INTKCPTI, BO
I N T R C P T 2 , GOO
489.798433 15.025679
32.597
28
1.8 60
28
SCWTP L2, GO1
29.465910 15.844090
F o r SEX-NUM slope, R I
INTRCPT~,
G10
30.001133
2.571840
11.665
5167
For FOLIJN NM slope, B2
INTRCPT~,G20
-25.102998
3.659743
-7.428
5167
For ESE MUM slope, B3
INTRCPT~,G30
-92.439485
. i . 294971
-12.672
5 167
For RACE ASI slcpe, B?
17.373919
6.362899
2.531
5167
INTRCPT~,G4 0
For RACE BLA slope, 85
INTRCPTZ, G50
-79.650227
4.035641
-19.737
5 167
For RACE HIS slope, B6
INTRCPT~,G60
-32.847782
3.795932
-8.653
5167
For RACE MUL slope, 57
INTRCPTZ, ~ 7 0
-7.151817
6.999783
-1.022
5167

P-value

0.000
0.073
0.000
0.000
0.000
0.007
0.000
0.000
.

0.307

............................................................................

The outcome variable is

NATHSS

Final estimation of fixed effects
(with robust standard errors)
............................................................................

Standard
Appro~.
Fixed Effect
Coefficient
Error
T-ratio
d.f.
P-value
............................................................................
For
INTRCPTl, BO
IMTRCPTZ, GOO
489.798433 10.219736
47.927
28
0.000
SCHTP L2, GO1
29.465910
9.083701
3.244
28
0.003
For SEX-NUM slope, B1
INTRCPTZ, ~ 1 0
30.001133
2.726217
11.005
5167
0.000
For FDLUN NM slope, B2
IMTRCP?~, G2 0
-27.182998
5.568380
-4.882
5 167
0.000
For ESF NUN slope, B3
IMTRCPT~,
G30
-92.439485
7.469104
-12.376
5 167
0.000
For RACE AS1 slope, B4
I N T R C ~ ,~4 0
17.373979 13.298313
1.306
5167
0.192
For RACE BLA slope, B5
INTRCFTZ, ~ 5 0
-79.650227
9.202872
-8.655
5167
0.000
For RACE HIS slope, 56
5 167
0.000
INTRCPT~,G60
-32.847782
4.259015
-7.713
For RACE MUL slope, 87
I N T R C P T ~ ,G70
-7.151817 10.051362
-0.7 12
5167
0.477
............................................................................

Final estimation of variance components:
.............................................................................

Random Effect

Standard
Deviation

Variance
Component

Statistics for current covdriance components model
..................................................

Deviance

Number of estimated p a r a m e t e r s

-2

61431.129862

=

df

Chi-square

P-value

HLPI 6 Hierarchical Linear and Nonlinear Modeling
Stephen Raudenbush, Tony Bryk, & Richard Congdon
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Program:
Authors:
Publishe

...................................................................

HLM2.EXE (6.08.29257.1)
27 December 2010, Monday
12: 6:21

Ivlodule:
Date:
Time :
-------------

SPECIFICATIONS FOR T H I S HLM2 R U N

Problem Title: Math, 2010 scores, Cohort 2011
The data source for this run = C:: \Use.rs\Dale\Documents\Cheek, FaithAnn\2010.mdrn
The command file for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2010.hlrn
Output file name
= C:\Users\Dale\Documents\Cheek, E'aithAnn\hlm2.txt
The maximum number of level-1 units = 6317
The maximum number of level-2 unj~ts= 28
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood
Weighting Specification

Level. 1
Level 2
Precision

bJeight ing?
no
no
no

Weiqht
Variable
Name

The outcome variable is

SEX NUM slope,
slope,
slope,
RACEASI slope,
RACE-RLA
Iop,
RACE-HIS slope,
RACE-MUL
slope,

FDLUN NM
ESE NUM

Normalized?

WLTHSS

Level-2
Predictors
-------------INTRCPT2, GOO
SCHTP L2, G31
INTRCPT~,
GI0
INTRCPT2, G20
INTRCPT2, G30
INTRCPT2, G40
TNTRCPT7, G50
INTRCPTZ, G60
INTRCPT2, G70

' # ' - The residual parameter variance for this level-1 coefficient has been set

to zero.
The model specified for the covariance components
.........................................................

was:

Sigma squared (constant across level-2 u r r i t s ,
Tau dimensions
INTRCPTl

Sumrnary of the model specified (in equation format)
...................................................

Level-1 Model
Y = DO + B1* (SEX NUM) t BZ*(FDLUN NM) + B3* (ESE-NUM) + B 4 * (RACE-ASI)
U5+(KACE-SLA) t B ~ * ( R A ? E-HIS) + B ~ * ( R A c ~ - M U L )+ R

Level-2 M o d e l
BO = GOO +
B1 = G10
B2 = G20
B3 = G30
B4
G40
B 5 = G50
B6 = G60
B7 = G70

GOl*

(SCHTP-L2) + UO

-

lterations stopped due t o small change in likelihood function

t

Tau
INTRCPT1, RO

851.54237

Tau (as correlations)
I N T R C P T l , BO 1 . 0 0 0

T h e value of t h e l i k e l i h o o d f u n c t i o n a t i t e r a t i o n 5

=

-3.753740Et004

The outcome variable is

MATHSS

Final estimation of fixed effects:
Standard
Approx.
Error
T-ratio
d.f.
Fi-xed Effect
Coefficient
............................................................................
For
INTRCPTl, BO
INTRCPT2, GOO
469.477461
SCHTP L2, GO1
45.157508
For SEX-NUM slope, B1
INTRCPT~,
GI0
31.755152
For FDLUN NM slope, B2
INTRCPTZ, G20
-28.137442
For ESE-NUM slope, B3
INTRCPT2, G30
-88.151846
For RACE A S 1 slope, B4
~ 4 0
16.808951
For RACE BLA slope, B5
INTRCPT~,G50
-79.121255
For RACE HIS slope, B6
INTRCPT~,G60
- 2 1 303025
For RACE MUL slope, B7
INTRC?T~, G70
-7.008055

P-value

INTRCPTZ,

The outcome variable is

NATHSS

final estimation of flxed effects

(with robust standard errors)
Standard

Fixed Effect

Coefficient

F'or

INTRCPTl,
INTRCPTZ, GOO
SCHTP-L2, GO 1
For SEX NUM s l o ~ e .
INTRCPTZ, GIo
For FDLUN NM slope,
INTRCPF~,G20
For ESE NUM slope,
INTRCPTZ, G ~ O
For RACE AS1 slope,
INTRCPT~,G4 0
For RACE BLA slope,
INTRCPT~,G50
r'or RACE HIS slope,
INTRCPT~,
G60
For RACE MUL slope,
INTRCPT~,G7 0
L

.

-------------------

Error

T-ratio

Approx.
d.f.

P-value

Random E f f e c t

Standard
Deviation

Variance
Component

df

Chi-square

P-value

Appendix D

HLM Output for Model D, Verbal and Math
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Program:
Authors :
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Module :
HLM2.LXE (6.08.29257.1)
Date:
27 December 2010, Monday
12:20:30
Time :

SPECIFICATIONS FOR THIS HLM2 RUN

Problem Title: Verbal, 2009 scores, Cohort 2010

The data source f o r this run = C:\Users\Dale\Documents\Cheek, FaithAnn\Cheek2009.rndm
The conunand file for this run = C: \ U s e r s \ D a l . e \ D o c u m e n t s \ C h e e k , FaithAnn\2009.hlm
Output file name
= C: \Users\Dale\Docun~erits\Cheek, FaithAnn\hlm2.txt
The maximum number of level-1 units
5176
The maximum number of level-2 units = 30
The maximu~nnumber of iterations = 100
Method of estimation: restricted maximum likelihood

-

Weighting Specification
.......................

Level 1.
Level 2
Precision

Weighting?
no
no
no

!delght
Variable
Name

I\lornralized?

The outcome variable is VEKBALSS

Level-2
Predictors

Level-1
Coefficients

SEX NUM slope,
slope,
ESE NUM slope,
R A C E A S I slope,
MCE-RLA slope,
RACE-HIS
slope,

FDLTJNNM

B1
R2
B3
B4
B5
B6

INTRCPT2, GOO
SCMIN L2, G O 1
SCFRL-L2, GO2
PRINS-L2, GO3
SCHTP-~2, GO4
I N T K C P T ~ ,G10
JNTRCPT2, G20
INTRCPT2, G30
INTRCPT2, G4 0
INTRCPT2, G50
INTRCPTZ, G60

#

RqCE -NUL slope, B 7

' # I

' $ I

INTRCPT2, G 7 0

The residual parameter variance for this level-1 coefficient has been set
to zero.
- This level-2 predictor has been centered around its grand mean.
-

The model specified for the covariance components was:
.........................................................

Sigma squared (constant across level-2 units)
Tau dimensicns
INTRCPTl
Summary of the model specified (in equation format)
...................................................

Level-1 Model
Y = BO + B l * ( S E X
B S f (RACE-BLA) t BG*

NUM)

t

B2" ( F D L U N MM) + B3* (ESE-NUN) + R4" ( R A C E-ASI)
B~'(RAcE-MuL) t R

(RACE-HIS) +

Level-2 Model
BO = GOO + GOl*(SCMIN-L2) + G02*(SCFRL-L2)

t

GO~*(PRINS
L2)
-

G 0 4 * (SCHTP-L2) + UO
01 = G 1 0
82

=

83

=

G20
G30

84 = G40

85 = G50
B6 = G 6 0
B7

= GiO

Iterations stopped due to small change in likelihood function

i

-1

Sigma-squared

Tau
INTRCPTl,BO

=

8360.04325

440.75188

Tau (as correlations)
INTRCFTl,BO 1.000
....................................................

Random level-1 coefficient

Reliability estimate

....................................................

INTRCPTl, BO

0.769

....................................................

The value of the likelihood function at iteration 8

=

-3.071524Et004

The outcome variable is VERBALSS
Final estimation of fixed effects:
............................................................................

Fixed Effect

Coefficient

Standard
Error

T-ratio

Approx.
d.f.

P-value

............................................................................

For

INTRCPTl,
INTRCPT2, GOO
SCILIIN L2, GO1
SCFRL-LZ, GO2
PRINS-~2,GO3
SCHTP-~2,GO4
For S E X - W i d
slope,
IMTRCPT~,
G10
For FDLUN NM slope,
INTRCF?~, G20
For ESE NrJM slope,
INTRCPT~,
G30
For RACE AS1 slope,
INTRCPT~,
G4 0
For RACE ELA slope,
INTRCPT~,
G50
For RACE HIS slope,
INTRCPT~,
G60
For RACE MUL slope,
INTRCPTZ,G70

B0

Bl
B2
B3
B4
B.5
B6
B7

The outcome variable is VERBALSS
Final estimation of fixed effects
(with robust standard errors)
Standard
Approx.
Fixed Effect
Coefficient
Error
T-ratio
d.f.
............................................................................
For
INTRCPTl, BO
INTRCPT2, GOO
510.166848 10.547438
48.369
25
SCMIN L2, GO1
0.799390
0.770803
1.037
25
-1.431356
0.781950
SCFRL-~2, GO2
-1.830
25
PRINS-~2, GO 3
16.480030 10.201256
25
1.615
SCHTP-~2, ~ 0 4
9.162544
9.628241
0.952
25
For SEX-NUPJ~
slope, BI
INTRCPT~,G10
-0.730127
3.153782
-0.232
5164
For FDLUN i\lM slope, B2
INTRCP?~, G20
-34.380758
4.950669
-6.945
5164
For ESE NUM slope, B3
INTRCPT~,G30
-93.064451
8.909270
-10.446
5 164
For RACE AS1 slope, I34
INTRCPT~,G4 0
-3.938038 10.801438
-0.365
5164
For RACE BLA slope, B5
G50
-67.497249 10.244325
-6.589
5164
For RHCE HIS slope, B6
INTRCPTZ, ~ 6 0
-24.791348
4.277215
-5.796
5164
For RACE MUL slope, 87
INTRCPT~,G7 0
2.602482
8.063381
0.323
5164

INTRCPT~,

P-value

0.000
0.310
0.079
0.118
0.351
0.817
0.000
0.000
0.715
0.000
0.000
0.747

Final estimation of variance components:
.............................................................................
Random Effect
Standard
Variance
df
Chi-square
Deviation
C'ornponent

P-value

.............................................................................

INTRCPTl,
level-1,

UO
R

20.99409
91.43327

Deviance
Number of estimated parameters

440.75188
8.360.04325

=

61430.473397

=

2

25

201.73457

0.000
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Time :
12:3 0 : 5 5
...............................................................................

SPECIFICATIONS

FOR THIS HLM2 RUN

Problem Title: Verbal, 2010 scores, Cohort 2011
The data source for this run = C:\Users\Dale\Documents\Cheekf FaithAnn\2010 .nldnl
The command file for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\2010.hlm
Output file name
= C:\Users\Uale\Documents\Cheek,
FaithHnn\hlrn2.txt
The maximum number of level-1 units = 6317
The maximum number of level-2 units = 28
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood
Weighting Specification
.......................

Weighting?
Level 1

n0

Level 2
Precision

no
no

Weight
Variable
Name

Norniali zed?

The outcome variable is VERBALSS

The model specified for the fixed effects was:
....................................................

Level-2
Fredictors

#
#
#
#
#
#

SEX NUM
F D L U ~NM
ESE GUM
RACE-ASI
WCE-BLA
RACE-HIS
-

slope,
slope,
slope,
slope,
slope,
slope,

B1
B2
53

B4
B5
B6

TNTRCPT2, GOO
SCMIN L2, GO1
SCFRL-~2, GO2
P R I N ~ ~ LGO3
~,
SCHTP-~2, GO4
GI0
INTRCPT2, G20
INTRCPT2, G30
INTRCPT2, G4 0
INTRCPTZ, G50
INTRCPT2, G60

INTRCPT~,

#

RACE -MUL slope, B7

'U'

INTRCPTZ, G70

The residual parameter variance for t h i s level-1 coefficient has been set
to zero.
' $ ' - This level-2 predictor has been centered around its grand mean.
-

The model specified for t h e covariance components was:
.........................................................

Sigma squared (constant across level-2 units)
Tau dimensions
INTRCPTl

Suinmary of the model specified (in e q u a t i ~ o n format)
...................................................

Y = BO + B L k (SEX MUM) + B2* (FDLUN-NM) +. B3"ESE
BS* ( R A C E-RLA) t B6+ (MCE -HIS) + B7* (RACE-MUL) + R

-NUM)

+ B 4 " (RACE ASI) +

Level-2 Model

BO = GOO + G O 1 ' ( S C i v l I N -i2)
God* (SCHTP-L2) + UO
B1 = GI0
B2 = G20
B3
B4

=
=

BS

=

86
B7

=

=

!-

G02*(SCFRL-L2)

t

G03*(PKIN5-L2) +

G30
G40
G5O
G60
G70

Iterations stopped due to small c h a n g e i n likelihood function

Sigma-squared
Tau
INTRCPTl,BO

-

8477.05113

630.49475

Tau (as correlations)
INTRCPTl,BO 1.000

The value of the likelihood function at iteration 6

=

-3.753624Et004

The outcome variable is VERRALSS
Final estimation of fixed effects:
............................................................................
Standard
Appro~.
Fixed Effect
Coefficient
Error
T-ratio
d.f.
P-value
For

INTRCPT1,
INTRCPT2, GOO
SCMIN L2, GO1
SCFRL-~2, GO2
P R I N ~ - ~ 2G,O 3
SCHTP-L2, GO4
For SEX-NUM slope,
~ 1 0
For FDLUN NM slope,
INTRCP?~, G20
For ESE NUM slop?,
INTRCPT~,
G30
For RACE AS1 slope,
INTRCPT~,G40
For KACE BLA slope,
INTRCFT~, G50
For RACE HIS slope,
INTRCPT~,G60
For RACE MUL slope,
INTRCPT~,
G70

INTRCFTZ,

80
494 -214619
1.148057
-1.7716C10
20.4 63308
18.4 34257
B1

2. 94251 5
82
-36.406075
B3
-83.730245
B4
-3.612716
R5
-65.728190
B6
-il.943132
B7

2.684 186

The outcome variable is VERBALSS
Final estimation of fixed effects
(with robust standard errors)
............................................................................

Fixed Effect

Coefficient

Standard
Error

494.234619
1.148057
-1.771690
20.463308
18.434257

9.354691
0.807275
0,822651
11.745864
10.867059

2.942545

2.149982

-36.406015

3.669569

-83.730245

6.920710

-1.612716

6.239988

-65.728190

6.691 106

-21.943132

3.760528

2.684186

10.542843

--------------------

For

INTRCPT1,
INTRCPT2, GOO
SCMIN L2, GO1
S C F R L ~ ,L ~GO2
PKIN5 L2, GO3
SCHTP-LZ, GO^
For SEX-NUM slope,
INTRCPT~,GI0
For FDLUN NM slope,
INTRCPTZ, G20
For ESE NUM slope,
INTRCPT~,G30
For RACE AS1 slope,
INTRCPTZ,
~4 0
For RACE BLA slope,
INTRCPT~,
G50
For RACE HIS slope,
TNTRCPT~,
G60
For RACE MUL slope,
I N T R C P T ~ ,G70

BO

B1
B2
B3
84

B5

B6
87

Approx .
d.f.

P-value

Final estimation of variance components:
Random Effect

Standard
Deviation

Variance
Component

----------

INTRCPTI ,
level- 1,

Statistrcs for current covariance components model
-------------------------------------------------Deviance
= 75072.480033

Number of estimated parameters

=

2

df

Chi-square

P-value
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Module :
Date:
Time :

tILM2.EXE (6.08.29257.1)
27 December 2010, Monday
12:24:58

SPECIFICATIONS FOR THIS HLM2 RUN

Problem Title: Nath, 2009 scores, Cohort 2010
The data source for this run = C:\Users\Dale\Documents\Cheek, FaithAnn\Cheek2009.mdm
The command file for this run = C : \ I J s e r s \ D a l e \ D o c u r n e n t s \ C h e e k ,
FaithAnn\2009.hlrn
= C:\Users\Dale\Documents\Cheek, FaithOutput file name
Ann\hlmZ.txt
The maxiniurn number of level-1 units = 5176
The maximum number of level-2 units = 30
The maximum number of iterations = 100
Method of estimation: restricted maximum likelihood
Weighting Specification
.......................

Level 1
Level 2
Precision

Weighting?
no
no
no

Weight
Variable
Name

The outcome variable is

SEX NUM slope, B1
F D L U ~NM slope, B2

slope,
slope,
slope,
slope,

MATHSS

Level-2
Predictors

Level-1
Coefficients

ESE GUM
RACE-AS1
RACE-BLA
RACE-HIS

Normalized?

B3
B4
B5
B6

INTRCPT2, GOO
SCMIN L2, GO1
SCFRL-~2, GO2
P R I N ~ - ~ 2GO3
,
SCHTP-~2, GO4
I N T R C P T ~ ,GlO
INTRCPT2, G20
INTRCPT2, G30
INTRCPT2, G40
INTRCPTZ, G50
INTRCPTZ, G60

#

RACE-MUL slope, 87

INTRCPT2, G 7 0

' ~ - ' The residual parameter variance for this level-1 coefficient has been set
to zero.
' $ ' - This level-2 predictor has t)een centered around its grand mean.

The model specified for the covariance components was:
.........................................................

Sigma squared (constant across level-2 units)

Tau dimensions
INTRCPTl
Summary of the model specified (in equation format)
...................................................

Level-l Model

Y = B0 t Bl* (SEX NUM) t BZ* (FDLUN NM) t B 3 * (ESE NUN)
RS* (RACE-BLA) t B G * (RACE-HIS) t ~ 7 (RACE-MUL)
*
t R
-

t

B4 * (R4CE-ASI)

Level-2 Model
BO = GOO + GOl* (SCMIN-L2) + G02* ( S C F R L-L 2 ) + G 0 3 * (PRIN5-L2) +
G04' ISCHTP L2) + UO
B1 = - ~ 1 0
B2 = G20
B3 = G30
8 4 = G40
B5 = G50
B6 = G 6 0
B-I = G70

I terntions stopped due to srr~all chanqe in likelihood function

i

Sigma-squared
Tau
INTRCPT1, BO

=

8335.40040

468.36454

Tau (as correlations)
INTRCPT1,BO 1.000
....................................................

Random level-1 coefficient
Reliability estimate
....................................................
I N T R C P T 1 , BO
0.775
....................................................

The value of the likelihood function at iteration 6

=

-3.070821E+004

The outcome variable is

For

INTRCPTl,
INTRCPT2, GOO
SCMIN L 2 , GO1
SCFRL-~2, GO2
P R L N ~ - ~ 2GO3
,
SCHTP-LZ,
GO^
For SEX-NUM slope,
INTRCFT~,G10
For FDLUN NM slope,
INTRCPTZ, G20
L70r ESE NUM slope,
INTRCPTZ,~ 3 0
For RACE-AS1 slope,
INTRCPTZ, G40
For RACE BLA slope,
J NTRCTTZ, G50
For RACE-HIS slope,
INTRCPT2, GGO
For RACE M U L slope,
INTRCPT~,G70

MATHSS

BO

=
B2
B
B4
B
B6
B7

The outcome variable is

MATHSS

Final estimation of fixed effects
(with robust standard errors)
- --- - - - - .

Fixed Effect

Coefficient

Standard
Errvr

Appr ox.

T-ratio

d.f.

...........................................................................

For

INTRCPTl,
XNTRCPTZ, GOO
SCMIN-L2, GO1
SCFRL L2, GO2
PRINS-LZ, GO^
SCHTP-~2, GO4
r'or SEX-NUM slope,
INTRCPT~,
G10
For FDLUN-NM slope,
INTRCPT2, G20
'or ESE NUM slope,
INTRCPTZ, ~ 3 0
For RACE A S 1 slope,
INTRCPTZ, ~ 4 0
'or .RACE BLA slope,
INTRCPTZ, ~ 5 0
For RACE HIS slope,
INTRCPT~,
G60
For -RACE MUL slope,
INTRCPT~,~70

BO

r>

B2

B:
84
-7.742198 13.283330

B5
-78.892650

9.450324

-32.425954

4.205490

-6.939118

10.035750

R6
6-

------

P-value

P~viance
Number of estimated parameters

=
=

61416.429470
2
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SPECIFICATIONS FOR THIS HLN2 RUN

Problem Title: Math, 2010 scores, Cohort 2011
The data source for this run = C:\,Users\Dale\Documents\Cheek, FaithAnn\,2010.mdm
The command file for this run = C:\Users?Dale\Documents\Cheek, FaithAnn\201@.hlm
Output file name
= C:\Users\Dale\Documents\Cheek, FaithAnn\,hlm2.txt
The maximum number of level-1 units = 6317
The maximum number of level-2 units = 28
The maximum number of iterations = 100
Method of estimation: restricted maximum 1. i kelihood
Weighting Specification
.......................

Level 1
Level 2
Precision

Weighting?
no
no
no

Weight
Variable
Name

The outcome variable is

Normalized?

MATHSS

The model specified for the fixed effects was:
....................................................

#
#
#
#
#

#

SEX NUM
NM
ESE NUN
RACEASI
RACE-BLA
RACE-HIS

F'DLUN

-

slope,
slope,
slope,
slope,
slope,
slope,

B1
82
83

B4
B5

B6

Level-2
Predictors
--------------INTKCPT2, GOO
SCMIN L2, GO1
SCFRL-~2, GO2
P R I N ~ - ~ 2GO3
,
SCHTP-~2, GO4
INTRCPT~,G I 0
INTRCPT2, G20
INTRCPT2, G30
INTRCPT2, G40
INTRCPT2, G50
INTRCPT2, G60

#

RACE-MUL slope, B7

'#'

INTRCPTZ,

G70

The residual parameter variance for this Level-1 coefficient has been set
to zero.
' $ ' - This level-% predictor has been centered around its grand mean.
-

The model specified for the covariance components was:
.........................................................

Sigma squared (constant across level-2 units)

Tau dimensions
INTRCPT 1
Summary of the model specified (in equation format)
...................................................

Level-1 Model
( S E X NUN) t B2* (FDLUN NM) + B 3 " (ESE-N U M ) t B4
t ~ 7 *
-MUL) t R

+(KACE-HIS)

(RACE

Level-2 Model
BO = GOO + GOI*(SCMIN -L2) + G02*(SCFRL-L2)
G04* ( S C H T P L2) + U O
B1 = - a 0
i32 = G20
R3 = G30
B4 = G40
B5 = G50
B6 = G60
I37

=

t

(RACE-ASI)

G 0 3 " ( P R I N 5 -L2)

G70

Iterations stopped due to small change in likelihood function

t

t

S igma-squa r e d

-

Tau

INTRCPTI, RO

'l'au ( a s corselat ions)
I N T R C P T l , BO 1.000

The v a l u e o f t h e likelihood f u n c t i o n at i t e r a t i o n 6

=

-3.752889E+004

The outcome variable is

MATHSS

Final estimation of fixed effects:

Fixed Effect

Coefficient

Standard
Error

T-ratio

Approx.
d.f.

P-value

............................................................................

For

INTRCPTI,
INTRCPT2, GOO
SCMIN L2, GO1
SCFRL-LZ, GO2
PRINS-LZ, ~ 0 3
SCHTF-LZ, ~ 0 4
For
SEX-NUM slope,
INTRCPT~,GI0
For FDLUN NM slope,
INTRCPTZ, G20
For ESE NUM slope,
I N T R C P T ~ ,G30
For RACE AS1 slope,
INTRCPT~,
G40
For RACE BLA slope,
INTRCFT~,~ 5 0
For RACE-HIS slope,
INTRCPT2, G60
Foi RACE MUL slope,
INTRCPT~,G70

BO
468.665467 15.275691
0.797327
0.673023
-1.37218'1 0.680106
9.700599 11.698418
42.392988 15.656974

30.680
1.185
-2.018
0.829
2.702

23
23
23
23
23

0.000
0.249
0.055
0.416
0.013

~1
31. 69262rj

2.345116

13.514

630'5

0.000

-2'1.617106

3.005245

-9.190

6005

0.000

-88.225853

5.831850

-15.128

6 30 5

0.000

17.051479

5.865960

2.907

6305

0.004

-78.626573

3.776491

-20.820

6 305

0.000

-31.027371

3.145088

-9.865

6305

0.000

-6.953757

7.706642

-0.902

6305

0.367

B2
83

B4
I35

B6
B7

............................................................................

The outcome variable is

Fixed Effect
-------------------

For

INTRCPT1,
INTRCPT2, GOO
SCMIN L2, GO1
SCFRL-~2, GO2
P K I N ~ - L ~ GO3
,
SCHTP-~2, GO4
For SEX-NUM slope,
I N T R C ~ T ~GI0
,
For FDLUN NM slope,
I N T R C P ! ~ ~ ,G20
For ESE NUM slope,
G30
For RACE A S 1 slope,
INTRCPT~,~ 4 0
For RACE BLA slope,
I N T R C P T ~ ,G50
For RACE HIS slope,
I N T R C P T ~ ,~ 6 0
For RACE MUL slope,
I N T R C ~ T ~GI0
,

INTRCPT~,

MATNSS

Coef Eicient

S tanclard
Error

Approx.
T-ratio

d.f.

P-value

Random Effect

Standard
Deviation

Variance
Component

Statistics for current covariance components model
Deviance
Number of estimated parameters

-

=

75057.776644
2

df

Chi-square

P-value

